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This cable will operate in open This cable has a nylon sheath 























flame at 1100°C for not less than to resist the deleterious effects 
five minutes. Such a performance of the synthetic lubricating oils 
is required for the successful used in jet engines. It has an inner 
operation of fire detection glass braid and polychloroprene 
and control equipment. ‘Unifire’ insulation similar to the well- 
cable has a composite glass and known ‘Pren’ cables. ‘Nypren’ 
asbestos insulation impregnated and ‘Pren’ cables are dimension- 
with silicone compounds. ally interchangeable. 


The cable is type approved to The cable is type approved to 





MoS Specification EL 1736. MoS Specification EL 1771. Issue 1. 





If you are encountering cable problems in connection with fire detection 
circuits, or synthetic oil-contamination, our specialist engineers will be 


pleased to discuss these new developments with you. 











PD. 21, BLOOMSBURY STREET : LONDON, W.C.1 
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The Short Seamew 


The Short Seamew S.B.6. 
light anti-submarine aircraft 
for the defence of sea 
communications. Specifically 
designed for operation 

from the escort carriers of 
NATO forces and for 
inshore maritime patrols 
from small coastal airfields. 
Particular attention has been 
paid to the achievement 

of a light though extremely 
rugged construction; to 
ease of maintenance as well 
as the simplicity of all 
ancillary services. Ordered 
for quantity production 


for the Royal Navy 


Short Brothers & Harland Ltd., 
Queen’s Island, Belfast. 
London Office : 

17 Grosvenor Street, W.1. 
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THE FIRST MANUFACTURERS 
OF AIRCRAFT IN THE WORLD 
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10-cylinder aircraft magneto, as supplied 


to the R.F.C.—manufactured by 


, The LATEST Triple-shot turbo-starter 


for jet aircraft, as supplied to 


the R.A.F.—manufactured by 


tHe BRITISH THOMSON-HOUSTON co. itp : coventry » ENGLAND 


Member of the AEI group of cor A 4702 
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We have many years’ experience 


in 2 rs Aircraft Components 


. present—contra 
©) 
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We also specialise in ASSEMBLY JIGS & FIXTURES * BLANK & PIERCE TOOLS + MILLING FIXTURES 
HUFFORD & RUBBER PRESS DIES and are assisting in tooling the following aircraft 


GLOSTER Ms <D\He SBR TAWER | oR 
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NERO DANCER & HEARNE BROS LTD. 


Saar’ Lindsay Avenue, High Wycombe, Bucks. Tel : High Wycombe 1242 
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The “* Wessex”? 1929 
* Intercepter Fighter” 1927 The ** Wapiti” 1928 
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Pioneering * 2%. 
The * Pterodactyl” 1A SZVLCE IQ I5 


Persistent pioneering in British aviation for nearly SO 
years has placed this Company in the forefront in two 
major respects. 
The Westland “Wyvern” the Royal Navy’s first 
turboprop  strike-fighter now serving at Squadron 
strength, represents the successful design experience 
arising from long association with service requirements 
The “ Walrus” 1920 and from courageous tackling of original technical 
problems 


Westlands private enterprise pioneering in the “rotary The * C.L.20. Autogiro” 1936 
winged”’ field has resulted in the Company's supplying 
by far the largest number of Helicopters in Europe 


Everywhere S.51 commercial and Dragonfly helicopters 


and also the Westland $.55 10/12 seater helicopters 7 
are seen fulfilling many duties ; ~ 


/ 
No other firm in Britain has rendered any service i el 
comparable to this, and Westlands background in 
helicopter design, manufacture, flight experience and 
The ** Weasel” 1918 research is without equal in Britain today The ** Whirlwind” 1938 
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WESTLAND. AIRCRAFT LTD 


YEOVIL ENGLAND 
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50 YEARS AGO 


sitting in a hansom cab, 


who would have dreamt of ‘“‘flying’’ to New 


Zealand in less than 24 hours at heights up to 
40,000 feet. Today, we speak of such travel as 
“in armchair comfort across the skyways of the 
world’’—thanks to the British Aircraft and 
Engine Industries and, we believe too, thanks to 
our own researching which makes high altitude 
travel ‘‘ Normalaired All the Way.” 


NORMALAIR LTD WEST HENDFORD YEOVIL ENGLAND 
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A.1.D. APPROVED 


Suppliers of A/C components to all the leading 
constructors 








AIRCRAFT STEEL STRUCTURES LTD. 


PRECISION ENGINEERS 
ANSDELL STREET, KENSINGTON, W648. 


Telephone: WESTERN 3424 Telegrams: AIRSTRUCT, KENS, LONDON 
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KITTY HAWK... 


AND A CAT’S-WHISKER ... 


Barely fifty years separate the Vulcan from the tiny 12 H.P. biplane which, at Kitty Hawk, 
North Carolina first carried a man in powered flight. An almost unbelievably short time when you think of it. 
Yet only a little over half that period separates catswhisker wireless from the complex radar equipment which 
makes the control and landing of a modern aircraft possible in any weather. 
Complex did we say? Well, considerably more complex than a crystal set but—we are talking now of the very 
latest radar landing aid— not nearly so complex as the equipment which was needed only a yearago. Weare, in 
fact, talking of the Decca 424 Airfield Control radar. It was designed to land jet fighters in bad weather, but it 
handles transport and civil aircraft equally well—and at a fraction of the cost and a good deal faster than 


existing equipments. 


eeceeoe ee 0 © © OMA Ey Ty tT me @ 


DR.328 DECCA RADAR LIMITED - 1-3 BRIXTON ROAD - LONDON : 8S.W.9 
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Hymatic make things 


easy in the air 


Hymatic 


COMPRESSED ATR EQUIPMENT 


THE HYMATIC ENGINEERING CO LTD - REDDITCH - WORCESTERSHIRE 
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191] Rubery Owen issue their Ist Aircraft 
components catalogue 


19 S: Electro-Hydraulices produce the 
undercarriage for Britains most 
powerful jet bomber 


4 


When Louis Bleriot won Lord 

Northcliffe’s £1,000 prize for the first 

heavier than air machine to cross the Channel, 

Rubery Owen & Co. Ltd., were already engaged 

upon aircraft components. Two years later their 

first aircraft components catalogue was issued. The 

Owen Organisation today continues to serve the Aircraft 
Industry in its respective fields. Some of its major contri- 
butions are made by Electro-Hydraulics Ltd., who design and 
supply undercarriages and hydraulic components for today’s lead- 
ing aircraft. The most advanced undercarriage design in the world 
is the multi-wheel bogie undercarriage which Electro-Hydraulics 
Ltd. have been proud to produce for the Handley Page, Crescent 


Wing, ‘“‘Victor,”’ Britain’s most powerful heavy bomber. 


LECTRO- «ie 
YDRAULICS 


LIMITED WARRINGTON Tel: 2244 


a 
(ws) MEMBER ORGANISATION 
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fly in 
Europe’s finest 
air fleet 


; 
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WRULISN. EXLROVENS 


VISCOUNT The combination of 
propellers and gas turbines which drives the 
VISCOUNT is a revolutionary advance in 
aircraft propulsion. Four of these 1400 b.h.p. 
Rolls-Royce Dart jet propeller turbines 
are built into the 94 foot span wing. The 

airliner, first of its kind in the world, is made 
by Vickers-Armstrongs Ltd., and cruises at 
300 m.p.h., five miles up. The pressurized 

cabin accommodates 47 passengers. 


ELIZABETHAN Made by the 
Airspeed Division of the de Havilland 
Aircraft Co., Ltd., the ELIZABETHAN is 
the last word in piston engined airliners. It 
cruises at 245 m.p.h., powered by two 2600 
b.h.p. Bristol Centaurus engines. The 
ELIZABETHAN is designed to make travel 
as pleasant as possible for its 47 passengers. 
From the pressurized cabin, they see the 
view below without trouble, because the 115 
foot span wing is placed above the cabin. 


BRITISH EUROPEAN AIRWAYS 
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§ Super Constellation 


Ae] 


Ordered by four times as many airlines as nearest U.S. type. 
Twice as many as European jet types. 
19 airlines, serving every continent in the world, have already ordered Lockheed 
Super Constellations. 








Northwest Orient Airlines 
Cubana or 


Qantas baie Ns France 


Varig \ KM 
Thai Airways Pakistan Intl. 
Eastern Air Lines Seaboard and Western Airlines 
Mexico 


LAV 


\ Air India 
\ Deutsche Lufthansa 
Iberia 


Braathens ” Avianca 
Trans Canada Air Lines 





A new standard of travel awaits you: Super Constellation Style 





New speed Hours quicker to destination. On time departure, and on time 
arrivals. 





New range Non-stop range on longer routes than ever before. Plenty of mar- 
gin to go around and over weather. 
New power 13,000 horsepower. Latest type turbo-compound engines. Power 





to spare means better performance, better dependability. 
New comfort 5 separate cabins to roam through. Interior by famous industria 





designer for people who enjoy travel. 
New luxury Spacious lounge and glamorous decor unlike any other airplane 





in the world. 


It costs no more to fly the best 


Lockheed 


Lockheed Aircraft Corporation USA 
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THE 


ML GUIDED tarGey 
THE ML auto PILOT 


UNDER FULL CONTROL 


FROM THE GROUND 














COMPANY 


























danignebs of specialised aloha and egujement 


WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS 
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HIGH SPEED 





RETRACTABLE MOUNTINGS 


Indispensable safety equip- 
ment on all modern fighters. 
Used by the Royal Air Force 
and Royal Navy for combat 
and trainer aircraft. Designs 
for all types of cockpit. 





TARGET TOWING WINCH 


Automatic pay-out and haul- 
in by variable-pitch windmill. 
Installation includes device 
for changing targets during 
flight. Completely under 
pilot’s control. 





SIGNAL PISTOL FOR 
PRESSURE CABINS 


Especially designed for pres- 
surised aircraft cabins, this 
safety pistol completely seals 
off the cabin from discharge 
fumes and permits reloading 
in flight without pressure loss. 
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THE 


HURRORD 


STRETCH-WRAP FORMING 
MACHINE | 








solves the problem of quick, accurate 
uniform production of complex shapes 


from sheets or extrusions 


Production runs can be short or long with full economy and 


duplicate parts are easily re-run at any subsequent date. 
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Due to the 
metal strength is actually improved. 
Hufford Stretch-Wrap Forming can 
be applied to aluminium and many 
of its alloys, various steels, including 
stainless, magnesium, etc. The machines, available in 
stretching capacities from 12 to 350 tons, accurately 
form both structural parts and sheets for the construction 
of frame elements and skin surfaces. 
Now accepted as the world-wide standard of the aircraft 
industry, Hufford Stretch-Wrap Forming machines are 
making a valuable contribution to increased productivity 
If you want to know 


stretching process, 


in the metal forming industries. 
more about Hufford Stretch-Wrap Forming write to 
the Wickman Technical Publications Dept., for further 
details. 


WICKMAN of COVENTRY 


MANCHESTER 
BELFAST 


BIRMINGHAM 
NEWCASTLI . 


BRISTOI 
ASGOW 


LONDON ° 
LEEDS : Gl 
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THE HUFFORD 
STRETCH-WRAP 
FORMING PRINCIPLE 
IN 3 QUICK STEPS 


a ag 4 = [ aa 
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STRETCHED in front of a stationary die, 
metal becomes semi-plastic 


WRAPPED around die, plasticity aids in 
moulding metal to die contours, 


FORMED at end of wrapping stroke, a 
final stretch permanently ‘‘sets’’ the 


Stretch-W/rap Forming 
Machine for Extrusions, 
Brake Formed Sections, 
Rolled Sections, etc 


Stretch-Wrap Forming 
Machine for sheet metal 
work, 


UNUSUAL TOOLING EASE is one feature 
of the Hufford Stretch-Wrap Forming 
Process. Simple dies, made from 
easily worked materials are suitable for 
contouring extrusions and narrow 
sheets. Steel facing ensures long runs. 
Dies cast from plaster moulds are most 
frequently used when forming large 
sheets. 


ra 


265.F.50 
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MEMBER OF THE HAWKER SIDDELEY GROUP PIONEER...AND WORLD LEADER IN AVIATION 


FLIGHT 


A dusk descends, Armstrong Whitworth 
Night Fighters take to the skies 
throughout Great Britain and Europe 
. to patrol, to practise radar drills, 
to perfect defensive procedure. These 
exercises have demonstrated to the full 
the operational advantage of the N.F. 
. its long range, high rate of climb, 
good manceuvrability and accurate 
radar. A key weapon in Europe’s 
defences, the N.F. is lexeatetd 
delivered to the R.A.F. and 


air forces of N.A.T.O. countries. 


ARMSTRONG 
WHITWORTH ie 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
BAGINTON, COVENTRY. 
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IN AT THE START! 


From the first aerobatic aircraft 


IN AT THE START! 


...to the modern COMET 


IN AT THE START! 


...and still progressing 


IN AT THE START! 


fitted as standard equipment on all 
de Havilland Aircraft including the COMET 


DAGENITE AIRCRAFT BATTERIES ARE MADE BY 
PETO & RADFORD - 137 VICTORIA ST - LONDON - SWI 
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PAUL AIRCHAFT LTD 


PT EN GLAN OD 
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B.K.S. 


Telephone : Cables: 


GROsvenor 7478 A r= ROC 4 A RTE R BEEKAYESS, LONDON 


All enquiries to: 


DORSET HOUSE, OLD BURLINGTON STREET, 
MAYFAIR, LONDON, W.1 


Take this Opportunity to Announce: 


@ A change of title to 


B.K.S. 
AIR TRANSPORT LID. 


in order to conform with our expand- 
ing operations. 





@ An operating fleet which includes 
FIVE DOUGLAS DAKOTAS, luxuriously 
upholstered and furnished for up to 
32 passengers. 

@ An expanding network of scheduled 
services and inclusive tours in 1954. 


@ Introduction of our 36-seater ‘‘ Conquest Class’’ aircraft for shorter journeys. 


SOUTHEND AIRPORT B.K.S. NEWCASTLE AIRPORT 
rocurono sesos «=~ EINGINEERING LTD. i ccsron coro 


@ 30,000 square feet available for 
complete overhauls, maintenance and 
sub-contract work. 

@ A.R.B. and Royal Aero Club 
approved organisation. 

@ Completely equipped workshops 
and radio overhaul facilities. 

@ 1,700 yds. runway, full night flying, 
G.C.A. and full Customs facilities 
available at our Southend and 
Newcastle bases. 


For aircraft up to 80,000 Ib. all-up-weight at Southend and 
30,000 Ib. all-up-weight at Newcastle. 
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— five years of the Wright Brothers’ first flight, Robert Blackburn 


designed and built his own aircraft which he flew in 1909. This machine 
was the forerunner of a long line of Blackburn aeroplanes, including 


the 1912 Monoplane, which is the oldest British aircraft flying today. 


i hoo latest Blackburn product is the 
“Beverley” Transport, in production 
for the Royal Air Force. One propeller 
of this great freighter weighs more than 
the original aeroplane of forty-five 


years ago. 


Blackburn and General Aircraft Limited, 
Brough, E. Yorks. 
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The first al// British aeroplane... 


In July, rgog, Mr. A. V. Roe led all other British aircraft manufacturers by designing, 


building and flying the first aeroplane ever to have every component, 

both air-frame and engine, British made—the Roe 1 Triplane. 

(You can still see it in the Science Museum at South Kensington.) 

‘Today Avro continues to lead all others with the revolutionary Delta Planform, 
so successfully demonstrated in the mighty Avro Vulcan bomber. 


V. ROE & CO. LIMITED MANCHESTER 


Member of the Hawker Siddeley Group | Pioneer and World Leader in Aviation 
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After the Wrights 
LYING is growing up; and this jubilee issue, which shows at a glance the formative 
Fees and present extent of aircraft development, mirrors the fact clearly. Our 
main feature is illustrated by no fewer than 271 pictures. Almost every one of 
them tells a story. If, in the aggregate, they—and the accompanying notes—teach a 
lesson, it is that mediocrity has never had, and should never have, a place in the business 
of flying. 

A second feature in this issue makes it very plain that this same business is a curious 
amalgam of razor-keen competition and friendly co-operation. By razor-keen we in no 
sense imply the use of cut-throat tactics; indeed, we may claim without sanctimonious- 
ness that the flying world is freer than most others from skulduggery and chicanery. 
Nevertheless, in no other industry is rivalry more marked—or more productive. The 
incessant demand for improvement, and the almost weekly introduction of something 
new, keep all concerned on the very tips of their toes. In the 44 years during which 
Flight has recorded the changeful scene there has rarely been a dull patch. 

It is, indeed, a great and exciting game in which we find ourselves, and one still full 
of promise for mankind, though, in all conscience, the aeroplane has been a means of 
bringing—and may yet bring again—appalling horror and misery. 

Certainly, in looking back over this half-century of jobs well done, of barriers sur- 
mounted (or crashed!) and of benefits accrued, those whose courage, skill and acumen 
have brought our industry to its present prominence may feel content that they have 
faithfully followed the lead of the methodical Wrights. 

The pace is ever quickening, the field broadens, and even the cleverest cannot tell 
what lies beyond the next horizon. 


Proportions for Lift and Drag 


BSERVERS of the aviation scene might be pardoned for imagining that after 
O fifty years some standard wing-forms might have emerged for certain of the 

more familiar duties. As the pages of this issue indicate, almost every shape 
and configuration imaginable must have been tried out. Though they are primary 
and all-important components, wings are like fingerprints in that no two are exactly 
similar. They are even subject to fashion, but at least we have learned not to flap. 

Today more than ever before the sky is filled with a great variety of wing shapes. 
Very confusing it must be for the layman to hear and read of the experts advocating 
completely different shapes to do the same job. 

Far be it for us to attempt to sort out and justify even the wings of bombers. We 
would, however, try to be helpful by stressing one or two basic features to be 
recognized before trying to assess the merits of aspect ratios, drag, weight, cost, thick- 
ness, rigidity, loading, sweep or stowage space. 

First of all, then, the shapes may be broadly classified as for operation at low speed; 
for high but sub-sonic speed; or for well over sonic speed. In order, these three 
classes might be represented by large, thick, straight wings; relatively smaller, thinner 
wings with swept-back leading edges; and much smaller, very thin, straight wings 
of very low aspect ratio. 

Of sweep-back, we would recall that it may be used for stability in tail-less designs 
or—more likely today—merely to postpone the compressibility drag rise as the tran- 
sonic speed region is approached. Although many aircraft have achieved just over 
sonic speed and a few American machines a great deal more, very little is known 
about flying at speeds around that of sound. It is with this that most of the wing-design 
activity is concerned just now. To date we have blundered through the barrier by 
brute force. 

There is perhaps some comfort to be derived from the thought that in another 
ten to fifteen years the advent of long-range supersonic flying will have relegated the 
claims of deltas, crescents, vees, cusps and isoclinics to academic history, and that 
the present difficult transonic speed bracket will have been passed. This is not, however, 
to say that there will be no demand for subsonic aircraft. Presumably saucers are 
round, though planks may not all be rectangular. 
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FROM ALL 
QUARTERS 


A Canberra at Kitty Hawk 

HE winning Canberra in the England-New Zealand Race 

is to visit Kitty Hawk, North Carolina, on December 17th, 
as a participant in America’s main Wright anniversary ceremony. 
Flown by its race crew, F/L. R. L. E. Burton, A.F.C., and 
F/L. D. H. Gannon, D.F.C., the machine will pass over Kill 
Devil Hill, the scene of the Wright brothers’ first successful 
powered flight. 

The anniversary celebrations in the U.S.A. will take place 
from December 14th to the 17th. The Royal Air Force was 
invited to participate by the sponsors of the event—the Kill Devil 
Hills Memorial Society, the Air Force Association, the National 
Parks Service and the North Carolina 50th Anniversary 
Commission. 

The Canberra, WE 139, is to leave Wyton, Huntingdon, on 
December 16th, and will return from Elizabeth City, North 
Carolina, on the following day. 

The memorial on Kill Devil Hill, erection of which was 
authorized by Congress in 1927. is now heing officially re-named 
the Wright Brothers National Memorial. 


New M.O.S. Post 


‘THE Ministry of Supply announces the establishment of a new 
post within its organisation, that of Deputy Permanent Secre- 
tary. The D.P.S. will be responsible for day-to-day management 
of departmental work, thus leaving the Permanent Secretary (Sir 
James Helmore, K.C.M.G.) freer to concentrate on general 
research and production policy. Sir James will continue to be 
the Accounting Officer with responsibility to the Minister. 


Mr. F. C. Musgrave Mr. L. J. Dunnett. 

Appointed to the new post is Mr. F. C. Musgrave, C.B., who 
up to now has been a Deputy Secretary. He himself will be 
succeeded by Mr. L. J. Dunnett, now Under-Secretary (Air). 

Mr. Musgrave, who is 53 years of age, served in the Army 
during World War I. He entered the Civil Service in 1919 
and was H.M. Inspector of Taxes from 1920 to 1937. There- 
after he was, successively, Principal, Air Ministry; Assistant 
Secretary, M.A.P.; Principal Assistant Secretary; Under-Secre- 
tary (Air), M.o.S.; and, as stated above, Deputy Secretary. 

Mr. Dunnett, now 39, joined the Air Ministry in 1936. From 
1937 to 1944 he was P.S. to the Permanent Secretary; thereafter 
he went over to the civil aviation side, and in 1946 was appointed 
Head of Planning, M.C.A. From 1948 until he went to the 
M.o.S. in 1951, he was M.C.A. Under-Secretary 


Helicopter Ground Resonance 

At the Royal Aeronautical Society on Friday last, December 
4th, a paper entitled Ground Resonance of the Helicopter was 

presented before members of the Helicopter Association. The 

co-authors were Mr. R. M. Howarth, M.A., and Mr. C. H. Jones, 

B.Sc.(Eng.), both of the Bristol Aeroplane Company. 

In their paper, the theory of self-excited mechanical oscilla- 
tions of hinged rotor blades put forward by R. P. Coleman was 
briefly reviewed and compared with results obtained from model 
rotor tests. General agreement was found between theory and 


SONIC DUTCHMEN: Six Dutch and Belgian pilots recently visited 
Dunsfold to obtain initial experience on the Hawker Hunter, which will 
be the standard fighter of both countries. All six pilots flew beyond 
Mach 1 for the first time; they were: Majors R. van Arkel, J. L. Flinter- 
mann and V. J. Vyzelaar, of the R.N.A.F. (left to right, above), Major 
C. Sonderman, Prince Bernhardt's personal pilot; and Major R. van 
Lierde and Capt. Y. Bodart, both of the Belgian Air Force. In the photo- 
graph is the tail of a production Mk 1 Hunter, WT 563. 


test results. The theory of a rotor of idealized supports was 
then applied to a single-rotor helicopter of known hub 
impedance, and experimental methods for determining the 
impedance were described. Finally, the influence of ground 
resonance on undercarriage design was reviewed. 

Mr. C. F. Uwins, managing director of the Aircraft Division 
of the Bristol Aeroplane Company, was chairman of the meeting, 
a full summary of which we hope to print in an early issue. 


McKenna Trophy for Swedish Officer 


HEN G/C. S. Wroath, A.F.C., Commandant of the Empire 
Test Pilots School, Farnborough, donned the famous “head- 
master’s titfer” at the School’s McKenna Dinner last Friday, 
it was a worthy company to which he addressed himself. Guest 
of honour was Air Chief Marshal Sir John W. Baker, K.C.B., 
M.C., D.F.C., A.D.C., newly appointed Controller (Aircraft), 
M.o.S. The Italian Air Force was represented by Col. Cesare de 
Porto, the Royal Swedish Air Force by Capt. Hessle; and there 
was a fitting attendance from the Royal Navy, the R.A.E., and 
the A. and A.E.E. It was the industry, however, which made the 
strongest showing, in the persons of Neville Duke, Mike Lithgow, 
Bill Pegg, Geoffrey Tyson, John Cunningham, Gordon Slade, 
Jimmy Orrell, Jock Bryce, Ben Gunn, Eric Franklin, Bush 
Bandidt and Dick Whittington—a number of them “old boys.” 
The course then finishing, said G/C. Wroath, was the twelfth. 
It had started with 26 students, but two had been found unsuitable 
and had left after six months. Distinguished passes had been gained 
by S/L. R. A. Harvey, A.F.C., Lt. (E) J. T. Checketts, R.N., 
F/L. A. D. Dick, and Capt. Bengt Fryklund, Royal Swedish Air 
Force. Thunderous applause greeted the group captain’s announce- 
ment that the McKenna Trophy this year went to Capt. Fryklund 
and that F/L. Dick was runner-up. 
That the international character of the School is being main- 


BIRDLIKE: a new ‘‘Flight’’ air-to-air portrait of the Short Sherpa, secured 
near Belfast during its recent public demonstration (See page 752), 
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FLEXIBILITY: As discussed on p. 752, Comet take- 
off technique is rendered both flexible and foolproof 
by the use of a revised wing section and additional 
thrust. Here, a production Comet 2 gets away 
steeply at its full load of 120.020 Ib. 


tained was shown by the Commandant’s 
figures for overseas representation on the 
course then concluding: U.S. Navy, 2 
students; U.S.A.F., 2; France, 1; Italy, 1; 
Sweden, 1; R.C.N., 1; R.C.A.F., 1; R.A.A.F., 
The Royal Navy had sent four pilots, the 
R.A.F. eight, and there was one civilian—Mr. R. V. Morris, of 
The Fairey Aviation Company. 

Rising to present the Trophy, Sir John Baker described himself 
as a “salt-horse” airman and his new post as “responsible and 
exciting.” Before he had been ten years in the Service, he recalled, 
he had flown D.H.s 1 to 10—adding with a twinkle of satisfaction 
that he had now flown the D.H.100. As for what he called the 
“frosted glass of the future,” the air marshal firmly proclaimed 
that we in Britain were not just saying that we had the best article; 
we just knew it. Capt. Fryklund, responding, also looked ahead— 
to the day when the School would receive Canberras ! 


More About the Rotodyne 
ONSIDERABLE interest has been centred on the Fairey 
Rotodyne since the announcement, last July, that a proto- 
type order had been placed by the Ministry of Supply. Some 
additional details of this highly original project, which is strongly 
favoured as a contender for the “BEAline Bus” order, have 
now been published. 

The two Napier Eland turboprops, providing tip-jet power to 
the main rotor for vertical flight and horizontal thrust for cruising, 
are stated to deliver 3,150 s.h.p. each. The four-bladed main rotor 
is of 90ft overall diameter; as previously announced, it is designed 
to autorotate during cruising flight. The span of the fixed wing, 
to which the underslung Elands are attached, is 47ft. Passenger 
capacity of the Rotodyne will be 40 people plus baggage, and 
the still-air range will be approximately 250 n.m. Its econo- 
mical cruising speed, Faireys state, will be “not less than 130kt 
(150 m.p.h.).” The estimated operating cost over 100 n.m. is 
27d per long ton/statute mile. 


Bristol Helicoptery 
AST week we illustrated the prototype Bristol 173 Mk. 1 


helicopter embarked in H.M.S. Eagle during a recent series 
of trials. These tests, which extended over three days, have 
provided the company with a full range of results of rotor starting 
and stopping behaviour, blade folding, striking down to the 
hangars and general handling in all conditions of wind. Mr. 
C. T. D. (“Sox”) Hosegood, with three company personnel, took 
off from Gosport in the early morning to fly to the carrier, which 
was 50 miles offshore; the first landing was made with a deck 
wind of but five knots. Other members of the team included Mr. 
Raoul Hafner, chief helicopter designer; Mr. R. M. Howarth, 
assistant chief designer (helicopters); and Mr. K. Turner, chief 
flight-research engineer; they joined the ship independently. 


With Trolley and Skids 


‘THE second prototype of the S.N.C.A.S.E. Baroudeur trolley- 
launched fighter/attack aircraft is being completed at La 
Courneuve, where the fuselage was built, whereas the first proto- 
type was assembled at Marignane, where wing and tail jigs 
are located. 

It is learned that the order for a pre-production series recently 
announced was in general terms only, since price and quantity 
depend upon a governmental vote, which has not yet been put 
before the Chamber. Flight trials so far have proved satisfactory, 
and S.N.C.A.S.E. hope soon to make a demonstration tour of 
France, visiting towns with small airfields having no runway. 
Reports from Istres suggest that directional stability at landing 
(even in a considerable cross-wind) is excellent because of the 
high friction of the skid undercarriage. 

Towards the end of November the Baroudeur was demons- 
trated to a mission from the Swiss Air Force and on that occasion, 
for the first time, a take-off was made from the skids and not 
from the trolley. To everyone’s surprise, the run was shorter 
than ever before, suggesting that previous take-offs had been 
made without the assistance of rockets on the trolley. 


Changes in Hawker Control 


EVERAL changes in the senior-executive organization of 

Hawker Aircraft, Ltd., are made concurrently with the 
appointment—announced last Friday—of Mr. A. N. Spriggs, 
O.B.E., M.I.P.E., as managing director of the two companies at 
Kingston-on-Thames and Blackpool. 


succeeds Mr. Spriggs as general 
manager at Hawker Aircraft, Ltd., Kingston, and Mr. E. H. 
Jefferson, the present resident director, takes over as general 
manager at Hawker Aircraft (Blackpool), Ltd. 

Mr. E. G. Rubython, former personnel manager at Kingston 
and later assistant secretary, becomes secretary in succession to 
Mr. Lidbury. 

Mr. Spriggs and Mr. Jefferson have worked their way right up 
through the organization. Mr. Spriggs was with Sopwith Aviation, 
the company’s predecessors, until they closed down, then went to 
work in the toolroom of the H. G. Hawker Engineering Co. in 
November 1920, later becoming foreman. During the succeeding 
years he won promotion to chief process engineer and became 
responsible for liaison with sub-contractors. In 1942 he was 

made general works manager of the Hawker group of factories. 
At this time, peak Hurricane production of 240 a month was 
achieved and, in recognition of his services, Mr. Spriggs was 
appointed O.B.E. He became deputy general manager in 
December 1942, was elected to the Board, and in December 1945 
was made works director. Appointment to the post of general 
manager came in June 1951. 

Mr. Jefferson started as an inspector at Hawkers in 1921; was 
promoted assistant chief inspector a year later; and became chief 
inspector in 1938. He progressed to the post of quality controller 
and in 1951 was elected to the Board as works director; he then 
moved to the new Blackpool works as resident director. He now 
relinquishes his title of works director of Hawker Aircraft, Ltd., 
but retains his seat on the Board. 

Mr. Lidbury was appointed to the firm’s secretarial staff in 
1940, becoming secretary in 1948, and in 1951 he was elected to 
the Boards of the Hawker companies. 


J. T. Lidbury, J.P., 


Mr. Neville Spriggs. Mr. J. T. Lidbury. 


Mr. E. H. Jefferson. Mr. E. G. Rubython. 





HERE 
AND 


THERE 


M.R. Britannias for R.C.A.F. 


THE Bristol Aeroplane Co., Ltd., an- 
nounced last Monday evening that a deci- 
sion in principle has been taken whereby 
units of the R.C.A.F. will be re-equipped 
with maritime-reconnaissance versions of 
the Britannia. The aircraft will be built 
by Canadair, Ltd. 


- «- and a Canadian Directorship 
INCREASING Canadian interest in 
Bristol engines has brought about the 
appointment of Dr. S. G. Hooker, O.B.E., 
A.R.C.Sc., pat, Dit... UFR, 
F.R.Ae.S., F.R.S.A., as a director of the 
Bristol Aerop!ane Co. of Canada, Ltd. He 
is a director of the parent company, and 
chief engineer of its engine division. 


Reception for Canberra Crews 


OVER 500 people attended the reception 
given at Londonderry House on Tuesday, 
December Ist, by Sir George and Lady 
Nelson, to welcome the crews of the Royal 
Air Force Canberras following their return 
from the New Zealand Air Race. In addi- 
tion to representatives of the R.A.F., the 
Civil Service and the aircraft industry, 
members of the Diplomatic Corps, and 
representatives of the countries visited by 


6 

the Canberras, were also present. An illus- 
trated booklet describing the Canberras’ 
participation in the race was presented to 
each guest. (A photograph taken at the 
reception appears below.) 


The Morris Story 


SHORTLY before Lord Nuffield’s recent 
departure on his annual tour of his interests 
overseas, it was announced that he had 
been persuaded by a group of associates to 
permit the preparation of a biography, on 
the manuscript of which they have already 
been working for some time. 


Verdin’s Record Confirmed 


THE world speed record set up on 
October 3rd last by Lt. Cdr. James B. 
Verdin has been confirmed by the F.A.I. at 
1,211.746 km/hr (752.944 m.p.h.). The air- 
craft was the Douglas XF4D Skyray, and 
the record flights were made over the 
Salton Sea in California. 


Guggenheim Medal for Lindbergh 


THE Daniel Guggenheim Medal for 1953 
is to go to Col. Charles Lindbergh; it will 
be presented at the honours-night dinner 
of the Institute of the Aeronautical Sciences 
in New York on January 25th. Col. Lind- 
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SPEEDY SPY: Now going into large-scale 
production is the Supermarine Swift FR.5 
fighter/reconnaissance aircraft. This prototype 
is a converted Mk 1, and it can be seen that 
the lengthened nose has necessitated a taller 
fin of increased area. One camera is mounted in 
the extreme nose, flanked by the combat 
camera; lateral oblique cameras are covered 
by doors forward of the air intakes. 


bergh was selected in recognition of his 
“pioneering achievements in flight and air 
navigation.” Since his Atlantic flight of 
1927, says the I.A.S., he has been active 
in p!anning civil air routes, has made exten- 
sive technical contributions to the aircraft 
industry, and during and since the war has 
served on numerous advisory missions to 
the U.S.A.F. and U.S.N. The first recipi- 
ent of the Guggenheim Medal, in 1929, was 
Orville Wright. 


Not-so-small Token 


WHEN Mr. W. H. Bowker retired 
recently from the post of A.I.D. inspec- 
tor in charge at Vickers-Armstrongs’ 
Weybridge Works, after 40 years’ ser- 
vice with the company, he was presented 
with a substantial gift—a carved oak side- 
board. Mr. George Edwards, aircraft- 
division managing director, made the 
presentation. 


Talking About Gliding 


IN the B.B.C. Home Service programme 
at 9 a.m. on Wednesday next, December 
16th, a talk entitled Bird’s Eye View is to 
be broadcast. Describing a power pilot’s 
introduction to gliding, it will be given by 
Ken Owen, of Flight’s editorial staff, and 
is based on the experiences described in 
his article Engines—Are They Necessary? 
which appeared in our issue of October 9th. 


The P.F.F. Ball 

PATHFINDERS and their guests once 
again packed the ballroom of the Dor- 
chester Hotel, London, last Saturday. 
Their enjoyable annual function goes from 
strength to strength as, incidentally, does 
the cabaret which follows supper. Among 
the official guests were senior officers of 
the R.A.F. Commands, artists of screen, 
stage and radio, and—particularly wel- 
come—certain well-known test pilots and 
their wives. Congratulations are due once 
more to the organizers, F/L. (and Mrs.) 
Alex Thorne, and to the Pathfinders who 
responded so wholeheartedly to the festive 
opportunity. 


SIR GEORGE AND LADY NELSON, at the Lon- 

donderry House reception referred to above, 

greet F/L. R. L. E. Burton, A.F.C. (pilot of the 

winning Canberra) and Mrs. Burton. Sir George 

is chairman and managing director of the 
English Electric Co., Ltd. 
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PIONEERS 


—then and now 


Blue Bird, the first Handley Page aeroplane, 
had swept-back wings, as have the modern 


supersonics. 


HANDLEY PAGE 


was the first limited liability company 
‘formed exclusively for the design and 


manufacture of aeroplanes. 


In superpriority production, the new crescent- 
winged Handley Page Victor is the world’s 


most efficient bomber. 


RADLETT LONDON READING 
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THE DANGER OF RIGID PACKING 


Hitherto it has been accepted practice to pack large and delicate 
Aircraft Components—Wings, Fins, Elevators, etc.—in Cases or Crates 
fitted with felt-faced contoured timber formers. Rigidly fixed, these 
held the components so firmly that any d.stortion of the Case or Crate 
was directly transmitted io the packed component. Provided this 
distortion was not extreme, the container could return to normal, 
possibly leaving no indication that the component had been affected 
by torque. 


THE OLD 
METHOD 


* 3-point suspension packing 


Realising this danger and remembering that it is not possible 
to construct a timber container which will remain rigid under 
all conditions, E.P.S. have produced a packing process which 
caters for any reasonable distortion, 


This process is generally known as ‘Axial’ or 3-point 

suspension packing. The E.P.S. principle is to insulate the 

packed component from any reasonable distortion which * THE E.P.S. 
might be likely to occur. While securely protected by the METHOD 
outer container, the component, as it were, ‘rides free’ from 

any normal stress and strain. 


E.P.S. axial and 3-point suspension packing 
is widely accepted by leading firms in 
the Aircraft Industry, and by Government 
Departments concerned with aircraft packing. 


io Agene pemaeee oA EXPORT PACKING SERVICE LIMITED 


the Admiralty, A.L.D., 
LEV. CLA. CLS. IMPERIAL BUILDINGS, 56, KINGSWAY, LONDON, W.C.2. 
LE.M.E., M.0.S, and Telephone: CHAncery 5121/2/3 


many foreign Govern- ‘ 
ment Departments. and at CARDIFF * BANBURY * MERTHYR TYDFIL * SITTINGBOURNE 
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CIVIL AVIATION 


SEVEN VISCOUNTS EARN £1.4m 
ONFIRMING the provisional figures published in Flight a 

week ago, B.E.A. have just announced the results of the 
first six months of operating scheduled services with the Viscount. 
These results, achieved with an average fleet of seven Viscounts, 
cover the period mid-April to mid-October:— 

Revenue flying hours 

Passenger-miles flown 

Revenue load-factor 

Break-even load factor 

Revenue earned 

Costs (including interest 

Profit ... peaeas £395,000 

Profit per flying hour £64 

Such figures would be remarkable for any new airliner, but 

the Viscount also has the distinction of being the world’s first 
passenger-carrying turboprop transport. The equivalent annual 
utilization, for example, works out at just over 1,700 hr per 
aircraft, which is more than the average for B.E.A.’s fleet— 
despite the teething troubles which afflict every new type. 


SKYWAYS YORK INQUIRY 


N February 2nd this year an Avro York operated by Sky- 

ways, Ltd., disappeared over the North Atlantic while fly- 
ing the Azores-Gander stage of its journey from Stansted to 
Jamaica. Last week the Ministry of Transport and Civil Avia- 
tion published the report of the public inquiry conducted by 
Mr. Roland Adams, Q.C., into the loss of the aircraft, its crew 
of six and its 33 passengers. Mr. Adams concludes that the 
outstanding feature of the inquiry is the lack of evidence as 
to what caused the disaster. 

The aircraft, G-AHFA, was making a trooping flight for the 
War Office. It took off from Lagens Airfield at an all-up weight 
of 68,698 Ib as against an authorized maximum take-off weight 
of 70,000 Ib. Its Certificate of Airworthiness had been renewed 
only two days previously and the four Merlin engines had each 
run less than a quarter of their overhaul life of 1,000 hr. The 
crew members were properly licensed and experienced. 

The Court found nothing remiss about the maintenance, load- 
ing or trimming of the aircraft; the fuel and oil reserves carried; 
the weather forecast; the navigation of the York; or the com- 
munications maintained. 

To the Attorney General’s question “Was the flight from the 
Azores to Gander a suitable operation to be carried out by a 
York aircraft in the prevailing weather conditions?” the Court 
made an affirmative reply. 

The aircraft took off at 2325 hr on February Ist and its first 
Pomar (positional operational meteorological aircraft report) at 
0010 hr the following day was followed by four further Pomars 
at intervals of approximately 1 hr. 

At 0530 hr there was an urgency signal giving the position of 
G-AHFA, followed after a scarcely perceptible break by the 
distress signal “SOS, SOS, SOS, de G-A .. .” after which 
the transmission broke off abruptly. The facts that the final 
call was transmitted at greatly increased speed and suddenly 
broken off led to the conclusion that trouble developed in a sud- 
den and violent manner. The bad ditching characteristics of 
the York made it unlikely that any survivor could have got out 
of the aircraft when it reached the surface . . . 

The report mentions that on January 31st, while being towed 
by a tractor at Stansted Airport, the York was caught by a gust 
The controls were not locked and the elevators were depressed 
so violently that the control column was forced out of the hands 
of the mechanic holding it and struck the blind-flying panels, 
breaking several instruments. The panels were removed and 
some instruments were changed; an unlicensed airframe inspec- 
tor then made a thorough visual check of the complete elevator 
control run. The Court had no reason to question the thorough- 
ness of this check and were unable to connect the mishap with 
the subsequent loss of the aircraft. 

Although stressing that the cause of the accident was “un- 
discernible,” the Court concluded the report with a number 
of recommendations which take into account some of the 
evidence given during the inquiry. 

The major parts of the recommendations are quoted below:— 

(1) Steps should be taken by all operators to review the maintenance 
discipline in and about hangars. . . . [a reference to the failure to en- 
sure that the York’s controls were locked.]} 

(2) Consideration should be given to the question whether it would 
be right to impose upon operators the duty of providing provisional 
schedules for the guidance of captains allowing for adequate periods of 
genuinely recuperative rest, the duration of which should be related to 
duty time and the circumstances of the flight. . . . 

(3) The whole subject of crew fatigue should receive study at an 
impressive level. . . . It is for consideration whether a Departmental 


6,140 

45 million 

76 per cent 
51 per cent 
£1,400.000 
£1,005,000 


A ‘‘Flight’’ impression of the Boeing 707 transport discussed below. 


Committee should be set up to investigate this important subject 

(4) Consideration should be given to the desirability of strengthen- 
ing or reinforcing Clause 40 of the “Compulsory Conditions” of 
Certificates of Airworthiness by imposing some limitation upon the 
permitted operation of an aircraft in terms of the degree and duration 
of icing to be expected. 

(5) Oil-contents gauges, or some other reliable means of detecting 
loss of oil, should be made a mandatory requirement on all public 
transport aircraft. 

(6) Study should be directed to the possibilities of transferring the 
contents of the methyl-bromide bottles from one adjacent engine to 
another. 

(7) Consideration should be given to the problem of providing ex 
ternal stowage for a proportion of the dinghies carried ‘ 


PAKISTAN MERGER 


MALGAMATION of Orient Airways, Ltd., and the new 
Pakistan International Airlines, for which Super Constella- 
tions have been ordered, is now in progress; the merger is 
expected to be retro-active from October Ist. At the request of 
the Pakistan Government, the air survey and safety division of 
the British Aviation Insurance Co., Ltd., recently completed a 
valuation of the assets of Orient Airways, who operate Convairs 
and Dakotas. The valuation, which involved over four weeks’ 
study at Karachi and outstations, was conducted by B.A.L.C.’s 
Chief Technical officer, Mr. A. B. Hunter, with assistance from 
the company’s Calcutta staff. 
BOEING TRANSPORT FEATURES 

ROGRESS with the Boeing 707 four-jet transport is reported 

to be on schedule. In the company’s main plant at Seattle 
the first prototype—which will be a general-purpose demon- 
strator—now has its wing fitted, and it should fly, as planned, 
next June. The civil J57 engines are to be rated at about 
10,500 Ib thrust. 

The Boeing 707 was described in detail in our issue of August 
7th last. On this page is a Flight sketch of the machine showing 
a number of new features, such as the flush cockpit roof and 
windscreen and the bogie landing gear with a 21ft track, which 
is hinged on the rear spar and is housed in the fuselage when 
retracted. The number of cabin windows is remarkable and 
indicates that Boeing are being very cautious in cutting into the 
pressure-envelope. Each row of seats (assuming that such 
a window arrangement would be used on an airline-furnished 
707) appears to be provided with two to three very small windows 
on each side of the aircraft. The design pressure differential is 
8.6 lb/sq in; this compares with 8.25 Ib/sq in for the Comet 1 and 
8.75 for the Comet 3, both of which have much larger windows— 
elliptical in the case of the Comet 3, to save weight. There is, 
of course, the possibility of eliminating windows completely, but 
passenger reaction would certainly be unfavourable 


I.A.T.A. FARES: UPS AND DOWNS 
T the 18-day I.A.T.A. Traffic Conference in Honolulu, which 
concluded on November 22nd, representatives of the 70 
member-airlines passed no fewer than 423 unanimous resolu- 
tions covering 30,000 rates and fares. Details were fixed of the 
final stage in introducing a world-wide network of tourist ser- 
vices by extending the present reduced fare levels to the trans- 
Pacific routes. Fares averaging 25 per cent below the first- 
class rate will be introduced from April Ist between North 
America and Australia and New Zealand; between Malaya, Siam, 
Hongkong and the Philippines; and between Japan and Korea. 
There will be no significant changes in the rates for the Western 
Hemisphere. 

On the North Atlantic route, both first-class and tourist fares 
are to be increased slightly: a London-New York tourist return 
tucket, for example, will be increased from $495 (£177) to $522 
(£186) and the first-class return fare on the same route goes up 
from $711 (£254) to $720 (£257). The cost of first-class travel 
on mid-Atlantic routes between America and Europe will be 
increased from October Ist next year, but tourist services will 
be introduced at the same time. 

A concession to I.A.T.A.’s newest member, Hunting Air 
Transport, was the resolution providing for “special tourist” 
services between the North of England and Scotland and 
Scandinavia, at fares 10 per cent below tourist rates, in 28-seat 
DC-3s. It will be remembered that Hunting’s attempt to 
introduce a Scandinavian network was blocked by LA.T.A. 





CIVIL AVIATION... 


earlier this year on the grounds that the rates were too low. 

A similar concession permits “B”’-class services between 
Cyprus and Khartoum. Although Skyways operate Colonial 
Coach services as far as Cyprus, no British company has applied 
to operate the Cyprus-Khartoum sector and the concession is 
presumably intended for Cyprus Airways. 

The new fare-structure for the Eastern Hemisphere provides 
for increases on the majority of international routes, although in 
Europe increases on the short routes are offset by some reduc- 
tions on the longer stages. The price differential between first- 
class and tourist fares remains at 15-20 per cent. The same 
differential applies to Europe-Africa fares, both grades of which 
are increased slightly; the cost of the London-Johannesburg 
single ticket, for example, goes up by £5. Both levels of fare 
are increased by about 10 per cent on routes between Europe and 
the Middle East, and tourist fares between Europe and India go 
up by some 5 per cent. There will be increases of up to 10 per 
cent on both tourist and first-class fares on various routes 
between Europe and the Far East. Within the Far East most of 
the first-class fares remain at their present level and the new 
tourist fares will be about 20 per cent lower. 

IRISH VISCOUNTS 

UTLINE plans for operating the Viscount have been pub- 

lished by Aer Lingus. The four turboprop airliners ordered 
by the Irish airline, fitted out as 48-seaters, will take over nearly 
all flights between Dublin and London. They will also be used 
on the Dublin-Manchester-Amsterdam and  Dublin-Paris 
routes. All four aircraft will come from the Vickers-Armstrongs 
production line at Hurn, which recently completed its first 
Viscount—the nineteenth of B.E.A.’s Series 701s. This aircraft— 
G-AMOO John Oxenham—is showing up particularly well in 
its initial flight tests 


ges 
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PILOTS’ PARTY: Personalities at the annual 
cocktail party of the British Air Line Pilots’ 
Association, held at Londonderry House on 
December 2nd: (top row) Three B.E.A. 
captains from Scotland—lI. B. Scott, W. Fittall 
and S. Nicolle. The bearded B.E.A. helicopter 
pilot with Mr. John Profumo is Capt. R. W. 
Dibb. (Bottom row) B.A.L.P.A.’s chairman, 
Capt. J. Woodman, and secretary, Mr. D. 
Follows; on the right, Mr. A. T. Lennox-Boyd 
presents the first B.A.L.P.A. Gold Medal to 
Capt. T. H. Farnsworth of B.0.A.C. The 
award is discussed below. 


B.A.L.P.A. GOLD MEDAL 
ECENTLY appointed development 
pilot to the Britannia Fleet, Capt. T. 

H. Farnsworth has personally flown in 

the initial stages of development all but 

one (the Flamingo) of the types in service 
with B.O.A.C. or its predecessor since 

1936. As illustrated above, he has just 

become the first recipient of the 

B.A.L.P.A. Gold Medal—an award insti- 

tuted, largely through the inspiration of 

Capt. A. G. Lamplugh, to recognize long 

service to the pilot community. Capt. 

Farnsworth, who is chairman of the 

Association’s air safety and_ technical 

committee, has flown 11,000 hr in over 

40 types of aircraft 


S.A.S.-AEROFLOT AGREEMENT 


A’ the result of a recent meeting of representatives of S.A.S. 
and Aeroflot, the Soviet national airline, it is now possible 
for passengers to fly by S.A.S. to Helsinki and thence to Moscow, 
Leningrad and other points behind the Iron Curtain on a 
through ticket issued by the Scandinavian company. This 
arrangement, of course, applies only to passengers holding the 
necessary transit and entry visas. ; 
Announcing the agreement, S.A.S. regretfully remind travel 
agents that “as yet” no commission is allowed by Aeroflot for 
travel on their lines. At a cost of £442 16s for a return ticket it 


is now possible for a passenger to fly from London to Peking. 
Three different airlines are involved: he flies from London to 
Helsinki by S.A.S., transfers to Aeroflot for the Helsinki-Moscow 
stage and completes the journey to Peking by Skoga, the Chinese 
airline. 


BRITISH AIRPORTS IN OCTOBER 


IGURES published by M.T.C.A. for air transport movements 

at U.K. airports during October throw an interesting side- 
light on the gradual process of transferring scheduled services 
from Northolt to London Airport. At the capital’s No. 1 airport 
there were 4,100 movements during the month, an increase of 
38 per cent over the October 1952 figure, and 118,000 passengers 
were handled—61 per cent more than in October 1952. At 
Northolt the number of movements decreased by 38 per cent 
to 2,200 and the number of passengers handled (45,100) during 
the month was 32 per cent less than in the corresponding month 
last year. 

The trend towards the use of larger aircraft, and of high- 
density seating arrangements, is once again shown by the fact 
that air transport movements at all U.K. airports in October 
increased by only 7 per cent to 15,700, whereas the corresponding 
total of passengers handled (292,000) went up by 23 per cent. 


BREVITIES 


HE technical manager of Hunting Air Transport, Ltd., 
Capt. L. B. Greensted, M.B.E., was recently awarded a 
G.A.P.A.N. master pilot’s certificate. Capt. Greensted began 
his aviation career in 1936 and his subsequent appointments 
have included that of chief test pilot to Rotol, Ltd. 
* + * 

Five days before the inauguration of American Airlines’ non- 
stop transcontinental service with DC-7s, one of these aircraft 
set up a new airline record for the Los Angeles-Idlewild route 
by covering the 2,468 miles in 6 hr 31 min—an average sneed 
of some 380 m.p.h. assisted by tail winds. On this proving flight 
57 passengers were carried 

* * * 

Both P.A.W.A. and T.W.A. have disassociated themselves from 
the report that an American airline has intentions of buying the 
Savoy Hotel, London 


B.O.A.C. announce that a new Comet route—from London 
to Nairobi, Kenya—will be opened next April. Flights will be 
made twice weekly in each direction, with a call at Entebbe. 

* * * 

One of the eight Bristol 170s operated by the Spanish airline 
Aviacion y Conercio crashed into the Guadarrama mountains, 
about 60 miles from Madrid, on December 4th. The crew of four 
and six of the 29 passengers are reported to have survived. 

* * * 

Subject to government approval of the necessary dollar 
expenditure, Aerolineas Argentinas are to buy 15 Convair 340s. 
The new aircraft, together with five Convair 240s already in ser- 
vice, will presumably replace the 20 DC-3s operated by this 
important South American airline; no plans have yet been 
announced for replacing any of the long-range fleet of six DC-6s, 
six DC-4s and six Short Sandringhams. 
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*MONEL 
A corrosion resistant alloy having 
high resistance to vibrational fatigue. 


*K MONEL 


A rustless, non-magnetic material 
which can be heat-treated to develop 
strength equivalent to that of alloy 
steel. 


*INCONEL 


An alloy with good resistance to 
oxidation at high temperatures. 


*THE NIMONIC SERIES OF ALLOYS 


High-temperature materials, stand- 
ard for the rotor blades of every 
British gas turbine. Used widely for 
flame tubes, nozzle guide vanes, and 
jet pipe components 


*Registered Trade Mark 


[ 


/ 


FLIGHT 


LOOKING AHEAD WITH THE DESIGNER 


Long experience in the production and 
application of Wiggin high-nickel alloys 
enables our Technical Service engineers to 
offer expert advice in the selection of the 
correct grade of material. Many new alloys 
have been developed to meet specific require- 
ments, notably the Nimonic series of Alloys, 
which have become the standard of turbine 
blading materials. 

Although the range of Wiggin high-nickel 
alloys is already extensive, there is continuous 
development of improved alloys to meet the 
needs of designers. 


HENRY WIGGIN & COMPANY LIMITED 


Wiggin Street, Birmingham, 16 
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SERVICE 


AVIATION 


Royal Air Force and Fleet Air Arm News 


Sir Basil Embry 


HE London Gazette for December Ist 

announced the promotion of Sir Basil 
Embry, K.C.B., K.B.E., D.S.O., D.F.C., 
A.F.C., to the rank of Air Chief Marshal. 

Sir Basil has been C-in-C. Allied Air 
Forces Central Europe since July 16th, 
1953, and was previously A.O.C-in-C. 
Fighter Command. 


Farewell Dinner 

T Bad Eilsen, Germany, last week, a 

dinner was given in honour of Air 
Chief Marshal Sir Robert M. Foster, 
C-in-C. 2nd A.T.A.F., who is retiring 
from the R.A.F. The principal guests 
were Sir Frederick Hoyer-Millar, the 
United Kingdom High Commissioner in 
Germany; his deputy, Mr. J. G. Ward; 
and General Sir Richard Gale, C-in-C. 
Northern Army Group. 

The new C-in-C. 2nd A.T.A.F., Air 
Marshal Sir Harry Broadhurst, was due 
to take over from Sir Robert on Monday. 


Minot Trophy Presented 

S recorded in Flight last week, No. 115 

Sqn. paraded on December 4th to re- 
ceive the Laurence Minot bombing 
trophy from Marshal of the Royal Air 
Force Lord Tedder, G.C.B., D.C.L., 
LL.D. The parade—held, because of 
the weather, under cover in one of Mar- 
ham’s expansive hangars—was before 
guests who included the Deputy Chief of 
the Air Staff, Air Marshal T. Pike, C.B., 
C.B.E., D.F.C.; the C-in-C. Bomber Com- 
mand, Air Marshal G. H. Mills, C.B., 
D.F.C.; the A.O.C.s of Nos. 1 and 3 
Groups, Bomber Command, A.V-M. J. R. 
Whitley, C.B., C.B.E., D.S.O., D.F.C., 


and A.V-M. E. C. Hudleston, C.B., C.B.E.; 
and the Commanding General of the U.S. 
3rd Air Force, Maj. Gen. Griswold. 
After inspecting the Squadron drawn 
up in review order, Lord Tedder made a 
speech in which he told of his first bomb- 
ing operation carried out with No. 25 
Sqn. in France in 1916. The FEs flew 
over enemy territory and dropped a series 
of bombs at random with the object of 
luring enemy fighters to action. Ever 
since then, he said, he had had “a com- 
plex on the subject of bombing.” He felt 
that purpose and accuracy in bombing 
were vital and that peacetime practice in 
realistic conditions was indispensable in 
achieving that aim. The _ effectiveness 
of the small, but important, striking force 
in the R.A.F. today must be judged by its 
bombing accuracy. He regretted that the 
American bomber wing had not been able 
to drop sufficient bombs to take part in 
the competition and said that No. 115 
Squadron’s task might have been harder 
if they had. He then presented the 
Minot Trophy to S/L. L. G. Holmes, 
D.F.C., A.F.C., commanding No. 115 
Sqn., after which he handed the Air- 
craft Servicing Efficiency Trophy, also 
won by Marham, to W/C. H. F. Cook, 
O.B.E., the Chief Technical Officer. 


The Long Arm of Co-incidence 
ORE than 150 people were present 
at the Goldfish Club’s party and dis- 

play in London on November 28th. One 

photograph, out of a total of over 50 pic- 
tures of wartime ditchings on show, was an 
enlargement of a photograph published 
in a German-controlled French news- 
paper. It was lent by Mr. H. C. Winter- 
Taylor, who, with the rest of his Whitley 
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crew, was forced down 400 miles west of 
Cape Wrath in 1941. They were several 
days’ sailing from any shipping lanes and 
were quite resigned to their fate when a 
U-boat surfaced alongside and took them 
prisoners. The photograph was taken by 
the submarine commander as the dinghy 
came alongside 

The guest of honour at the dinner was 
an American lady, Mrs. Banks Cornett, 
whose son, the late Capt. E. R. Herron, 
U.S.A.F., was made a member of the club 
after ditching his B-17 under particularly 
hazardous circumstances, 


Hack Trophy 
ITH a marking of 85 per cent, Leeds 
University Air Squadron has been 
awarded the Hack Trophy for 1953 
Second was Queen’s U.A.S., Belfast, with 
78 per cent; Liverpool U.A.S. was third 
with 77 per cent. 


R.A.A.F. Malayan Awards 


OR his work as deputy bomber leader 

and master bomb-aimer with No. 1 
Squadron, Royal Australian Air Force, in 
Malaya, F/S. E. R. Cheney has been 
awarded the Distinguished Flying Medal. 
Sgt. L. Daly has been awarded the 
British Empire Medal and F/O. A. J 
Cook and W/O. A. W. Messell are Men- 
tioned in Despatches; they, also, are mem- 
bers of No. 1 Squadron, R.A.A.F. 


=e: 


Fleet Air Re-arming 


GLP progress is being made in re- 
equipping Royal Naval fighter squad- 
rons. The standard first-line fighter, the 
Hawker/Armstrong Whitworth Sea Hawk, 
already equips Nos. 806 and 898 Squad- 
rons at Brawdy, and No. 804 is converting 
at Lossiemouth. Early next year other 
units will receive the aircraft, beginning 
with No. 802 Squadron 

The last-named unit will convert direct 
from the piston-engined Sea Fury; Fury- 
equipped R.N.V.R. squadrons will convert 
to the Sea Hawk by way of the Attacker, 
which will soon be a second-line machine. 
The D.H. Sea Venom is also being issued 
to squadrons, generally to replace the Sea 
Hornet. Most of the new re-equipped 
squadrons will be embarked next year 


R.A.F. Fund’s Expenditure 

HE controller of the R.A.F. Benevo 

lent Fund, A.V-M. Sir John Cording- 
ley, has announced that the expenditure 
of the Fund since the end of the war on 
relieving distress among serving and ex- 
R.A F. and W.R.A.F. personnel 
and their dependents has now exceeded 
£5,000,000 

Sir John said that the continued gap 
since the end of the war between income 
and expenditure was causing serious con 
cern. During the first nine months of this 
year the Fund has spent £439,177 in 
helping 16,566 cases in Great Britain, 
Northern Ireland and overseas 


Service 


A.O.P. Efficiency Trophy 


Por the third year in succession, No 
663 A.O.P. Squadron, R.Aux.A.F., has 
won the Air Observation Post Efficiency 


Trophy. The unit is commanded by Maj 
C. Surgeon, R.A., and is based at Hooton 
Park, Cheshire 


OVERWEATHER FORMATION: Nine Meteor 8s 
of No. 65 Squadron escape from East Anglia's 
nists by practising ‘‘line abreast’’ above the 
clouds. A short history and further photographs 
of the squadron will later appear in ‘‘Flight"’ 
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COMET DEVELOPMENT 


draws near and construction of the prototype Comet 3 

proceeds (for a first flight next year), more information 
has become available with regard to performance and important 
design-details. Progress with certain design developments for 
the Comet 3 has been such that some items which wou!d also 
benefit the Comet 2 are being phased-in on the production line. In 
addition, other improvements which on a time-estimate basis 
had been visualized for later production Series 2s will now be 
incorporated from the beginning. 

Principal feature under this heading is the new wing section, 
which incorporates an improved leading edge. The effect is to 
give the wing more camber and higher maximum lift. This 
modification was first tried out on the prototype Comet 1, 
G-ALVG, as long ago as December 2nd, 1952. 

Some figures associated with the new leading edge show that, 
where a take-off weight was previously restricted by runway 
length, 2,400 lb can be added—all payload in practice—for the 
same conditions and performance. The required landing run is 
also reduced by about 11 per cent. On the Series 2 the combina- 
tion of more power from Avon turbojets and the new leading edge 
make it virtually impossible to stall the wing on the ground. It 
means, in practice, that at full load the Comet could accelerate and 
fly off in any attitude attainable up to the limit with tail bumper 
scraping on the ground (picture, p. 747). This has been proved 
by actual trials and a remarkable ciné record has been obtained. 

It is now known that Comet 2s will enter service with 7,000 Ib 
thrust Avons and an a.u.w. of 120,000 Ib. They will have 7,000 
gallons fuel capacity, all internal. Comet 3s will have more 
powerful Avons and additional tankage. 

Other improved features to be found in the Comet 2 are 
Maxaret brakes and a rearrangement of the eight-seat front cabin. 
Automatic engine synchronization is also planned for future 
Comets. It is presumed that all or any of these new or improved 
features could be incorporated in retrospect on Series Is. 

Carrying its capacity payload of 13,750 lb with full allowances 
and cruising at a speed of 450-490 m.p.h., the Comet 2 will 
operate a stage-length of 2,250 miles. Allowances are severe: 
stage flown against 50 m.p.h. wind; 5 per cent fuel; 14 per cent 


“Y the time for delivery to B.O.A.C. of the first Comet 2s 


navigational tolerance; 200- mile diversion from sea level at 
destination; thirty minutes’ stand-off at 1,000ft, and in addition a 
1,000 Ib arbitrary fuel margin (B.O.A.C. allow 2,200 Ib for this). 


On both the Series 2 and 3 the new fixed-droop leading edge 
brings with it a slightly different shape for the main air intakes. 
The 3 will also have large oval single-pane windows, taking the 
form of inscribed elipses in the present rectangular window; this 
aircraft will have a pressure-differential of 8; lb (the figure for 
the Series 1 and 2 is 8} Ib) and the oval windows, even stronger 
and lighter than the rectangular ones, have been tested to over 
200 Ib/sq in—a safety factor of 25. Larger flaps will take care 
of the higher wing-loading and the trailing edge will appear 
straighter. 

Other Comet items include the news that three Series 2s have 
flown, and that a fourth—with production-type leading edge—is 
almost ready. In all, thirteen are in an advanced stage of assembly, 
and Avons are grouped about ready for installation. B.O.A.C. will 
soon have two Series 2s for trial and training. Provision will be 
made for tail parachutes, strictly for emergency use on the Series 3, 
and on request the 2s could be likewise provided. Noise in the 2 
is similar to that in the Is at the rear end of the cabin, but quieter 
in front, where the compressor whine is no longer apparent. 

Braking i is considered quite adequate with Maxaret, but experi- 
ments have been going on with reverse thrust as a general D.H. 
research matter. At this early stage this work is described as 
“looking promising.” 

That refuelling presents no problems is indicated by the latest 
U.A.T. turn-round and schedule times on their Paris to 
Johannesburg services. The longest time on the ground is 33 min 
and the elapsed time is 16} hr, of which 15 hr is in the air. 

During our recent visit to Belfast in connection with the demon- 
stration of the Short Sherpa (the description appears below), we 
were able to take a look at progress on the Short production line 
for Comet 2s. Fifteen are on order at present and the first is well 
advanced. It is expected to be completed at about the same time 
as the Sydenham runway extensions (to give 2,000 yards), namely, 
in March next year. Several other Comets are represented by large 
assemblies in the jigs and a variety of components. 


THE SHERPA DEMONSTRATED 


Ast Friday the Short Sherpa S.B.4 research aircraft made its 


public début at Aldergrove airfield, Northern Ireland. 
Mr. Tom Brooke-Smith put it through its paces in a wholly con- 
vincing manner and left no doubt as to its adequate stability. 
Perhaps “paces” is a rather inappropriate term, for the Sherpa is 
no more than a small powered glider—it has two Turboméca 
Palas jets—built as a private venture to prove the isoclinic wing. 

The design combines several unorthodox features—it is semi- 
tailless, with 42 deg 22 min swept wings, and incorporates a con- 
trol system by rotating wing-tips—so practical flight experience 
was essential. This the Sherpa can begin to provide. In particular 
it has in its first ten hours established that fore-and-aft stability 
is good over its as yet small speed range. The present limitation 
of 130 kt will be lifted after resonance testing, and the Sherpa will 
then provide further control and stability data up to about 250 kt 
in a shallow dive. Although it has no horizontal tail surfaces the 
Sherpa is equipped with effective flaps. 

The chief test pilot stated that if another pilot were put into 
the Sherpa cockpit and allowed to fly without knowing what air- 
craft he was in, he would have no way of telling by the feel and 
response of controls that he was not in a good conventional 
elementary trainer. Anyone who expected to see a suggestion of 
pitching on initial climb or during the very slow and low high- 
incidence fly-past were disappointed. The Sherpa (new picture, 
p. 746) iseiel euniaheteke steady down to very low speeds. 

The linkage of the stick to the wing tips to give both aileron 
and elevator effect is very simple and straightforward. The extent 
of the angular movement of the wing tips or elevons is greater 
than we had supposed. Fore-and-aft stick produces: up, 5 deg; 
down, 17} deg. Lateral use of the stick gives up or down 9 deg. 
Combined use (i.e. oblique stick): up, 9 deg; down, 26} de 
The elevons are hinged or pivoted so as to be as nearly as min 8 
balanced aerodynamically in flight. They carry a small geared 
anti-balance tab which is electrically adjusted. 

The wing is built of wood with ply covering for quick economical 
construction. It may be recalled that the torsion box is behind 
the spar and that a spanwise slot from root to tip kills torsional 
stiffness in the leading-edge portion. The wheels, tyres and brakes 
—the complete assemblies in fact—are Palmer products as 
designed and fitted on the Percival Provost. Well proved on this 


basic trainer, they were most suitable for adoption on the Sherpa. 
The shock-absorber units are by British Messier. The Palmer 
Tyre, Ltd., also make a special inching control for the flap- 
operating ram. The pilot may select 60 deg of flap for approach 
and, just before levelling out, the flaps move automatically to 80 
deg for touch-down, so acting as effective air brakes. 

For high-speed, high- altitude trials of the isoclinic wing a more 
advanced aircraft will be required; powered controls would 
presumably be fitted. No order for such an aircraft has yet been 
received, and the cost to continue with a new aircraft without 
a research contract would be beyond Short’s own resources. 
Decisions must be taken in the near future as to the promise and 
application of the aero-isoclinic wing for high- altitude, long-range 
aircraft which require also to manceuvre and to fly fast at low 
altitudes. The timing of the design is such that to delay placing 
a contract if one is deemed to be justified and the money can be 
found would be to damn the project at birth. 

There is about seven years of background thought behind the 
wing design and two years’ actual work on this machine. We may 
here remind readers that the designers of the swept, high-aspect 
ratio wing—Short’s, together with Mr. Keith-Lucas (their chief 
designer) and Professor Hill as the originator of the basic idea— 
list its aerodynamic advantages and those of the associated rotating 
tip controls (in effect an all-moving tail on the wing tips) as:-— 
(i) no elevator reversal; (ii) no aileron reversal; (iii) no tip stalling; 
(iv) no adverse aileron yaw; (v) no rolling moment (1/v change) 
due to speed and incidence. 

The Sherpa, incidentally, will also provide Blackburns with 
experience of Turboméca Palas operation. 

After the Sherpa demonstration we were able to take a brief 
look at the impressive and well-equipped Short factory at Queen’s 
Island, Belfast. The floor area is 1} million square feet, and 
surrounding facilities include a good airfield with excellent 
approaches to the main runway, a deep-water berth alongside for 
aircraft carriers and other craft, and a fine natural flying-boat 
base. Canberra production is in full swing; Comet 2s are well 
under way, the first being due in about 24 months time; many 
Sunderlands are being rebuilt and re-equipped, and the Sea Mew 
is under intensive development. Supporting Short factories are 
situated at Newtownards, Castlereagh and Lisburn. 
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Powered by an Armstrong Siddeley “Double Mamba” 


I HE Royal Navy, which has to maintain sea communications, 


regards counter-measures to the submarine threat 

as of first importance. Much of the new anti-submarine 
cquipment is specialised, and demands unique capabilities 
and characteristics from the aircraft employed. 

To cover this feature of defence the Fairey Gannet is in 
super-priority production, and has also been ordered 

for the Royal Australian Navy. 
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THE FIRST 


1 The first authenticated powered flight—from a plate negative in the Wright collection of the Library of Congress, Washington. 


FIFTY YEARS 





By H. F. KING, m.B-£. 


IS is the tribute of one British journal to two American brothers. 

Originally it was to have formed a sort of aeronautical hall of fame; but the idea was quickly discarded 
in the realization that famous aircraft are not necessarily significant in a technical sense. Next it was felt that our 
space might be devoted to technical innovations of the past fifty years; but as a gallery of freaks threatened to result, 
this notion, too, was abandoned. Then a technical museum on paper suggested itself—and was rejected because 
an academic approach seemed inappropriate at this time, when the romance of flying is foremost in our thoughts. 

Finally, we determined that our pages should be transformed, as it were, into Elysian Fields of the air, wherein 
the reader might browse among the truly great or otherwise worthy machines of the first half-century of powered 
flight; and upon this determination we acted by ransacking the Flight archives. 

Among the pioneers, the bread-winners, war-winners and trophy-winners will be discovered here some odd 
“one-offs” which, though they may have achieved only an obscure flutter, yet contributed something worth while 
to design or to the art of flight. There are examples, too, which were built for (and gave nothing more than) pleasure. 

Around this motley company is told a story wherein adventure, doggedness, courage and failure are met and 
re-met—but overall a story of glorious success, the measure of which may be gauged by turning directly to page 786. 


Part 1 The Peaceful Years 


1903 At half past ten on the morning of December 17th a 
winter gale was scouring the levels near Kill Devil Sand Hill, 
Dare County, North Carolina, U.S.A. A frail biplane, supported 
8in from the ground by a trolley on an iron-shod wooden launching 
rail, shuddered in the gusts. Orville Wright took his position 
prone behind the frontal elevator, the 12 h.p. engine was started, 
the retaining wire slipped, and the machine thrust itself gradually 
forward and lifted from the rail to a height of eight or ten feet. 
Wilbur Wright ran alongside to lend a steadying hand. Ground 
speed was 10 m.p.h., air s 30-35 m.p.h. 

The flight—the first of four that day—was a short one; but it 
was the very first authenticated flight by a power-driven, heavier- 
than-air machine. Its commencement is recorded in the dramatic 
photograph reproduced above—the most famous ground-to-air 
picture ever taken. 

1904 With a larger machine of 16 h.p. the Wrights worked 

on at Huffman Pasture, near Dayton, Ohio. A public demonstra- 

tion in a dead calm, and with a troublesome engine, failed to 

impress; but the brothers persevered, and on November 9th 

b yon wag completed nearly four circuits of an 80-acre field in 
min 4 sec. 


1905 On October 6th of this year a still larger Wright 
biplane flew 24} miles in 38 min 3 sec. 


1906 The Wrights did not make a single flight during this 
year though they were developing a new engine with vertical, 


(1903-1913) 


2 (Below) Biplane of the Dane Ellehammer, as reconstructed during 
1907. 3 (Right) The tail-first 14 bis of Santos Dumont (1906). 





instead of horizontal, cylinders. On September 12th the Dane 
Ellehammer (2) contrived to remain out of contact with the island 
of Lindholm for a distance of 137ft, and in France, on 
October 23rd, the mercurial Brazilian Santos Dumont kept aloft 
for 25 metres in his 14 bis tail-first biplane (3), thus winning the 
Archdeacon Cup for the first flight in Europe. Later he made 
the first installation of ailerons on his machine, as shown. 


1907 A pioneer pilot of the Voisin-type biplane (5), 
constructed during 1907, was Henry Farman, an glishman 
domiciled in France. The Frenchmen Louis and Jacques 
Bréguet, in association with Charles Richet, made the first vertical 
take-off during this same year in their helicopter (4), though 
Paul Cornu, a contemporary, forestalled them in being “first off 
the ground” in a rotary-wing machine. 


1908 In March, Léon Delagrange carried the first pas- 
senger on a heavier- than- -air machine; he was his fellow Voisin 
pilot, Henry Farman. The biplane v. monoplane controversy was 
warming up, with Blériot and Robert ‘Eeneuk Pelterie as exponents 
of the latter. Glenn Curtiss and his confréres on the American/ 
Canadian Aerial Experiment Association won the Scientific 
American Trophy with their June Bug (6), and the Wright 
biplane, which Wilbur brought to France, amazed European 
observers. Cross-country flights were gingerly undertaken during 
this year (Henry Farman flew some 17 miles between Chilons- 
sur-Marne and Rheims in 20 min during October); but Wilbur 













6 The June Bug of the Aerial Experiment Association, 1908. 
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8 Striking modernity of line: the R.E.P. monoplane of 1909. 


10 The tiny Demoiselle of Santos Dumont, 1909. 


THE FIRST FIFTY YEARS... 


Wright really “showed how” on New Year’s Eve by covering 
about 93 miles in 2 hr 20 min 23 sec. By the end of 1908 
Louis Blériot had built a number of machines, including some 
monoplanes of very clean lines; but his bright star was not yet 
firmly in the ascendant. Cody and Dunne were active in England. 


1909 This was a golden year and is now most widely 
associated with Blériot’s Channel crossing of July 25th, in his 
No. XI monoplane (12). (Equally widespread, perhaps, is the 
belief that Blériot’s was the first air crossing of all, though that 
had been accomplished in January, 1785, by the balloonists 


11 (Below) Etrich monoplane of 1909. 
12 (Right) Biériot’s No. XI, one of the 
most famous aircraft of all time. 


Henry inmen' s Voisin biplene, 1 1907. 


9 A. V. Roe in the triplane he was flying during 1909/10. 


Blanchard and Jeffries.) Blériot’s feat was at once a magnificent 
sporting effort and a sombre portent for us in Britain. 

At the famous Rheims meeting in August, Henry Farman stayed 
up for 3 hr 4 min 56 sec; Glenn Curtiss, in his little biplane, flew 
at nearly 50 m.p.h.; and the Frenchman Latham (who valiantly, 
but unsuccessfully, attempted to cross the Channel before 
Blériot) climbed to just over 500ft in his Antoinette. J. T. C. 
Moore-Brabazon, in a Voisin, became the first Englishman to fly 
in his own country, and A. V. Roe was to be seen at Lea Marshes 
(and later at Wembley) in his tractor triplane (9). Horace and 
Eustace Short were making Wright biplanes at Shellbeach, and 
Santos Dumont introduced his tiny Demoiselle—the world’s first 
“light aeroplane” (10). In Europe and America numerous amateur 
and professional constructors were building—and sometimes flying 
—their monoplanes and multiplanes. The Austro-Hungarian 
Etrich, for instance, was active with a monoplane (11) which 
was a forerunner of the later Taubes of the German Air Force. 
Other 1909 monoplanes of “modern” concept were the Antoinette 
(7) and the R.E.P. of Robert Esnault Pelterie, which was partly 
of welded steel construction (8). The basic R.E.P. design dated 
from 1907. 

Among the variegated range of engines used up to this time 
(A. V. Roe had flown his triplane with a J.A.P. of only 9 h.p.) 
the Antoinette had been among the most successful, but during 
1909 the 50 h.p. Gnéme rotary was fast establishing itself as the 
pre-eminent power unit—one, indeed, which was to exercise a 
very marked influence on aircraft development by virtue of its 
compactness and attractive power/weight ratio. The Bréguet and 
Howard Wright biplanes, shown at Olympia, were made of steel 
tubing. Flying boats were unsuccessfully essayed by the German 
Major von Parseval (famed for his airships) and the Englishman 
Humphreys, and on October 22nd the first woman _ pilot— 
Mme. la Baronne de la Roche—flew solo. 
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1910 That the edifice shown in Fig. 14 (the Henri Fabre 
seaplane) could possibly fly, or even float, is difficult to believe; 
but on March 28th, 1910, it succeeded in rising from, and 
returning to, the water, so becoming the first powered seaplane 
to accomplish these feats. 

In France, too, the Farman “box-kites,” exemplified by the 
specimen at 13, were flying from strength to strength, establishing 
a classic type which was to give years of splendid service in, and 
be imitated in, many countries. fe conventional was the tailless 
biplane of the Englishman, J. W. Dunne (15), one of a series of 
such machines designed for, and achieving in a large measure, 

“automatic” stability. The type was subsequently built in 
America as the Burgess-Dunne. Another precocious concept was 
the Coanda biplane (17), with its ducted-fan type of turbine 
power plant and in which Mr. Coanda (who later designed for 
the Bristol company) believes that he “took off for a few feet, 
then came down hurriedly and broke two teeth.” 

The bluff, picturesque, American-born “Colonel” Cody, who 
had made the first official powered flight in England on October 
Sth, 1908, built appropriately bluff and picturesque aeroplanes. 
This is borne out by the picture (18) of his 1910 Cathedral. A 
later development won the Military Trials of 1912. 

Exemplifying the efficiency of the French Bréguet biplanes of 

this period, represented in Fig. 16,was the Coffee Pot, which 
carried six people in August 1910. During the following months 
Bréguet was to introduce a biplane which was not only of metal 
construction, as were earlier models, but had an oleo under- 
carriage and a geared radial engine. 
1911 The choice selection of types which illustrates this 
year does not include the classic Avro tractor biplane, for this 
will be represented later by the illustrious, and incomparably 
successful, “504.” 

Not wholly successful, but interesting in being a true web- 
footed duck, was the Voisin canard (19) which, according to a 
contemporary account, could be “used on the water, on the road 
or in the air.” Here, then, we have not only the first amphibian 
but the first “roadable” aircraft also, and, moreover, the first 
to have a retractable undercarriage. 

A significant pointer to a formula which was to succeed only 
after many years (though not successful in itself) was the 
astonishingly clean Antoinette military monoplane (20). The 
cantilever wing and “trousered” tandem-wheel undercarriage may 
be seen; but invisible is the steam-cooled direct-injection engine 
An astonishingly portentous effort, and one which was to be 
echoed by American Northrops of the 1930s. 


20 An altogether amazing 
machine—the 1911 military 
Antoinette. 


14 The incredible Fabre seaplane which flew in 1910. 
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15 A 1910-model tailless Dunne, with twin propellers. 





19 This Voisin amphibian was fiying in 1911. 
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Twin-engined, triple-screw—the Short Triple Twin of 1911. 
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25 Atrim pusher—the Pauthan Tatin ‘‘Aero-Torpille,’’ 1911. 


THE FIRST FIFTY YEARS... 


(1911 Cont.) Though, strictly speaking, Glenn Curtiss’s 
“hydro-aeroplane” (21) was a central-float seaplane, the germ of 
the flying-boat idea was there, and in 1912 there followed the true 
Curtiss boat which was to influence designers the world over. 

Despite the continued popularity of “box-kites” of Farman 
pattern several designers already had an eye to aerodynamic 
refinement. The French constructor Nieuport, for instance, 
who had built his first monoplane in 1909, was developing his 
clean-cut, sturdy, deep-bodied design (22), and even cleaner were 
the British Piggott enclosed monoplane (24), which did not fly, 
and the pusher Paulhan Tatin (25). This last was a more success- 
ful design and its essential features were to reappear in the 
Douglas XB-42 high-speed bomber of 1944. 

Multiple power plants were now coming into the picture, and 
we illustrate at 23 the Short Triple Twin, built in the summer 
of 1911 and having two 50 h.p. Gnémes mounted in tandem, 
the front one driving, through chains, a pair of tractor screws, 
and the rear one coupled direct to a propeller. Almost simul- 
taneously Shorts completed their Tandem Twin, in which the 
engines were similarly arranged, though the chain-driven air- 
screws were replaced by a single direct-driven tractor. A third 
multi-engined development, of 1912, was the Triple Tractor. 

At the Army Aircraft Factory, Farnborough, Hants, F. N. 
Green and Geoffrey de Havilland designed the B.E.1. (26) which, 
early in 1912, was to receive the first British Certificate of Air- 
worthiness. Therein the mean speed, over a {-mile course 
“with a live load of 25 stone and sufficient petrol for one hour’s 
flight,” was certified as 58-59 m.p.h. The B.E.1 was the fore- 
runner of the much maligned B.E.2C and its derivatives, which 
were good aeroplanes in their day. And if that day lasted over- 
long it was no fault of the designers. 


27 Built for the Military Trials of 1912, the Bristol/Coanda monoplane. 


22 


26 A-military biplane from Farnborough—the 1911 B.E.1. 


1912. The most exacting competitive tests to which a 
group of aircraft had ever been subjected at the time were the 
British Military Trials, conducted on Salisbury Plain during 
1912. There were entries by Avro, Bristol, the Coventry Ord- 
nance Works, Piggott, Cody, Vickers, Martin Handasyde, 
Handley Page, Deperdussin, Hanriot, Blériot, Borel, Lohner, 
Bréguet and Farman, and the engines ranged from a 35 h.p. 
Anzani to the 120 h.p. Austro-Daimler installed (with a hand 
starter) in the victorious Cody biplane. Among the monoplane 
entries were two Bristol/Coandas of new design (27) and on this 
same type of machine an installation of wheel brakes, operated 
from the rudder bar, was eventually made. Bristol/Coandas 
were exported in some numbers and were among the first air- 
craft to be used on active military service. A biplane of the 
same parentage, shown at Paris in 1913, had a bomb-dropping 
device containing twe've bombs which could be released at any 
desired interval by means of a lever in the observer’s cockpit. 
We read (with some concern) that this early bomber was fitted 
with “a pair of sights by means of which the machine may be kept 
on a certain course when headed for a landmark such as a church 
tower.” 

Avro’s entry for the Military Trials was a cabin biplane, and 
this had a monoplane counterpart in the machine shown at 28. 
Reviewing this monoplane in October, 1912, Flight observed: 
“Two other enclosed-body machines have been built, but they 
can scarcely come under the same category—the 100-h.p. Blériot 
berline, for the pilot was accommodated outside the four-seated 
carriage-built body, and the Piggott monoplane, a British machine, 
for the fact that it has since the Aero Show of 1911 been modified, 
so that the pilot’s head is outside the body of the machine. 
Thus, distinction attaches to those responsible for the mono- 
plane under review, to the Avro firm for being the first to 
produce a machine of this type to prove itself successful in 
appreciably long flights.” Long-winded, but fair comment. 


28 The first successful cabin monoplane, by A. V. Roe in 1912. 





rs ay Male ae caallidad PRES SER Te ee Page ? 


oer 


Fa alll 


—— * sf 
o 









FLIGHT, 11 December 





29 The 1913 Deperdussin Gordon Bennett racer. 30 A“‘Flight’’ photograph of the original Avro 504, flown at Brooklands in 1913. 






1913 Something like a racer was the Deperdussin mono- 
plane with 160 h.p. Gnéme engine (29), which won the 1913 
Gordon Bennett Trophy at 124 m.p.h. and was developed from 
the first machine to exceed 100 m.p.h. 

Truly the “Deps.” were star performers; but we in Britain 
also had our stars—a galaxy, in fact, and a sign to the world 
that we could build fine aircraft as well as ships. On this page we 
introduce some of the best. First (30) is the original Avro 504. 
” During the Kaiser war alone well over 8,000 machines of this 
class were turned out and 504s were serving as trainers well 
into the 1930s. The lesser-known Sopwith three-seater (31) 
carried a load of 450 Ib at 70 m.p.h. on 80 h.p. 

A far bigger weight-lifter—and the first four-engined aircraft— 
was Igor Sikorsky’s Russian Knight, alias the “Grand.” It 
weighed about 9,000 Ib and had a span of 92ft. Mr. Sikorsky 
recalls that the front part “was occupied by a large balcony” 
and that next came the closed pilot’s cabin, with two seats, 
double control and all flying instruments. The luxurious cabin 
had four seats, a sofa and a table, and there was a washroom , 
and a wardrobe. The similar Ilia Mourometz (36) flew in 1914. 31 “Tommy’’ Sopwith’s efficient three-seater tractor biplane, 1913. 


Part Il The Kaiser War (1914-1918) SRR eRe ee ae 


“It cannot last much longer than the spring.” 

And in the quiet, cloudless evening hour 

The broad white wings descend with purring power. 

The moonlight silvers the dark aerodrome: 

And camp ie glow, and men sing songs of home. 
1914 The words are Maurice Baring’s. But it was not 
all over by the spring, and for four years the aeroplane was being 
perverted in the ways of death. Nevertheless, the first machine 
we illustrate under the year 1914 (the Farnborough-built S.E.4 
at 32) was not intended for fighting but for the attainment of 
the highest possible speed compatible with safety. It was clocked 
at 130 m.p.h. Features included variable-camber flaps, fan- itpPewomes NE ge GERLD 
cooling, long-chord cowling and bubble canopy. One up to ene. ‘ ‘ 
H. P. Folland and the Farnborough technicians. . . . ee ; 

Next, at 33, is the Vickers Gun Bus, or F.B.5, one of the 32 One of the cleanest of all biplanes—the 130 m.p.h. S.E.4 of 1914. 

first military aircraft designed to carry a machine gun; and the ; 
fifth of our British stars is the tiny Sopwith Tabloid (34) which, 
mounted on floats, won the 1914 Schneider race at 86.8 m.p.h. 


1915 Scourge of 1915 (as were the Fw 190 and “Zero” 
in the late war) was the Fokker monoplane (35)—the first air- 
craft to mount a machine gun firing through the airscrew by 
means of interrupter gear (though the French had previously 
been firing ahead and deflecting bullets with steel plates). 
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33 Designed for air fighting—the Vickers Gun Bus of 1914. 






36 Igor Sikorsky’s ‘‘Ilia Mourometz’’ (1914), with two passengers 
taking a turn on deck. Note the ski undercarriage. 


34 A smail parcel of goodness—the Sopwith Tabloid (1914). 






35 Anthony Fokker’s fixed-gun monoplane fighter of 1915. 
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THE FIRST FIFTY YEARS 
(1915 Cont.) New wars, new weapons—and in the Short 
184 seaplane (popularly known as the 225” by reason of its 225 
h.p. Sunbeam engine) we have the first practical torpedoplane, 
and one which succeeded in sinking a Turkish transport as early 
as August 1915. In those days each successive Short type- 
number was the service number of the prototype; so there is 
no question that the actual machine depicted at 37 was the very 
first of its series. Observe how the 14in torpedo was slung 
low between the flat-bottomed floats 

Dating from 1915, the Sopwith 14-Strutter (38) was in active 
service by May 1916. This trim two-seater has several “firsts” 
to its credit: it was the first two-seat fighter built to the familiar 
front-fixed-gun/rear-swivelling-gun formula; it was, too, the first 
British aircraft to have interrupter gear for its fixed gun; and 
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37 (Top left) 
pedoplane, 1915 


Short 184 tor- 


38 (Above) Sopwith 14-Strutter, 
1915 


39 (Left) Handley Page 0/100 
(1915) with Bristol Scout 


40 (Lower 
1915 


left) Junkers J 1, 


41 (Below) 
1915. 


Morane Bullet, 


the first to be fitted with the famous Scarff ring mounting. 
Moreover, the “Strutter” had air brakes on the lower wings. 

Though single-engined machines had been adapted for bomb- 
ing in the early months of the war, it was not until a December 
night in 1915 that the prototype of Britain’s first big, multi- 
engined bomber—the “bloody paralyser” demanded of Mr. 
Frederick Handley Page by the Admiralty—was smuggled darkly 
from Cricklewood to Hendon. It flew before the New Year. 
Known at that time as the 0/100, it did, in fact, pass into service 
under that designation, though it was more familiar in its 
developed version, the 0/400. Flown by the Independent Air 
Force, 0/400s became the nocturnal bane of Rhineland towns 
and U-boat lairs. The production type, with Rolls-Royce Eagle 
VIII engines, weighed 14,000 Ib, had a top speed of 974 m.p.h., 
and took 45 minutes to climb to its absolute ceiling of 10,000ft. 
It could carry sixteen 112 lb bombs. A machine of this type 
was the first to fly from the United Kingdom to a destination 
outside Europe—namely Egypt—and our picture (39), wherein 
an 0/100 is seen with a Bristol Scout, explains why Arabs behold- 
ing it parked with Bristol Fighters and D.H. 9As, exclaimed, “At 
last they have sent us the aeroplane of which these things were 
foals.” 

By 1915 the skill and resourcefulness of the Germans as aero- 
nautical engineers was clearly apparent, and to the Junkers 
concern we must now give credit for producing, in the autumn 
of 1915, the world’s first all-metal aircraft (40). Known simply 
as the J 1, it was made from welded sheet steel, and of its war- 
time inception Professor Junkers—arch-advocate of the metal 
cantilever monoplane—has said: “No one would believe that it 
could fly. . . . A famous war pilot once asked a friend who 


42 (Top left) Caudron G.IV twin-engined bomber of 1915. 
43 (Left) Royal Aircraft Factory S.E.5 prototype of 1916. 
44 (Below) D.H.4 high-speed day bomber of 1916. 
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45 Nieuport 17 sesquiplane fighter of 1916. 


was flying the metal airplane: ‘Are you so tired of life, then, that 
you are flying a machine without bracing wires?’ The trial 
flights, however, gave splendid results.” 

Illustrative of French development at this period is the Morane 
Bullet (41), with the steel bullet-deflecting plates to which we 
have already referred, and a twin-engined Caudron G.IV (42), 
used for reconnaissance and bombing. A G.IV is still flying. 
1916 In Britain during 1916 were flown the prototypes of 
some of the world’s finest military aircraft, notable among which 
were the S.E.5 single-seat fighter (43) and the D.H.4 fast day 
bomber (44). Though the particular S.E.5 illustrated is the 
prototype, developed production-type machines oi the series 
mostly bearing the suffix “A”) were essentially similar. A dis- 
tinctive feature was the armament, comprising a single fixed 
Vickers gun set in the cowling, and a Lewis carried above the 
top wing on a Foster mounting, whereby it could be used in 
conjunction with the Vickers as a fixed forward-firing weapon, 
or pulled down on its track to fire upwards. 

Thoug it is commonly believed that the first day bomber 
which could outstrip contemporary fighters was the Fairey Fox 
of 1925, the distinction is rightly accorded the D.H.4, the proto- 
type of which flew as early as August 1916. Finest of the 
many versions was that with the 375 h.p. Rolls-Royce Eagle 
VIII. Without its bombs this could achieve 143 m.p.h. A 
Vickers gun fired ahead, a free Lewis covered the rear, and four 
112 lb bombs could be slung under the wings. Experiments were 
made with D.H.4s mounting an upward-firing 14-pounder gun. 

Though biplanes predominated in World War I, sizeable 
quantities of monoplanes were engaged in the first two years or 
so of the conflict. Very successful, too, were sesquiplanes, appro- 
priately represented by the Nieuport 17 at 45, and triplanes, 
exemplified by the Sopwith at 46. A Fokker triplane estab- 
lished a reputation for itself late in 1917. Though relatively 
slow, these “three-deckers” were extremely manceuvrable. Once 
out of true, however, they were a little difficult to re-rig. 


1917 Preferences in the matter of fighting qualities varied 
sharply between individuals and units, and there was a case of 
an R.N.A.S. squadron, equipped with French Spads of the type 
represented at 47, arranging a “swop” with an R.F.C. squadron 
armed with “Tripehounds”. There will always be contention, 
moreover, as to which was the finest of all Allied fighters, the 
S.E.5 or the Sopwith Camel (48). Of the two, the S.E. was the 
more tractable; the Camel, in fact, was something of a handful, 
being hypersensitive on the controls. But the fact remains: 
more enemy aircraft were shot down by Camels than by any 
other type of fighter of World War I. A formidable German 
fighter which was among those “seen off” by the Camel was 
the Albatros D.III (52). Its fuselage was plywood-covered and 
the engine was a 176 h.p. Mercedes. The usual German fighter 
armament of two Spandau machine guns was mounted. 

It has been noted how the Curtiss flying-boats were to influ- 
ence design abroad, and especially is this apparent in the case 
of the Felixstowe (“F”) boats produced in Britain under the 
supervision of W/C. J. C. Porte. The F.2A, as shown at 49, 
is rightly famous for its dangerous and arduous North Sea 
patrols, which demonstrated in dramatic fashion the possibilities 
of the flying-boat in military service. Similarly, Germany’s 
Gotha bombers (represented at $0) showed that high-flying 
formations could attack England by night or day, though by 
mid-1918 our defences had caused them to desist. 

The somewhat uninteresting-looking aeroplane at $1 is the 
Bréguet 14 and it has a place here for two reasons: it was 
largely of aluminium construction, and it was a “classic” general- 
purpose type in the French Air Force. 


51 The Bréguet Type 14 maid-of-all-work, 1917. 
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4 The highly maneeuvrable, fast-climbing Sopwith Triplane of 1916. 
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47 A famous French fighter of 1917—the 
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Spad S.VII. 
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48 The highly sensitive, but highly successful Sopwith Camel of 1917 
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rth Sea patrols, the Felixstowe (Porte) F.2A of 1917 
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49 Famous for its No 












a yr 
> 
Te det ae 


92 





| 


te— 
¢7 










50 One of the dreaded Gotha bomber family, the G.V of 1917. 
52 A famous German vee-strutter fighter of 1917—the Albatros D.II/. 
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1917 (Cont.) On the preceding page we saw how the tri- 
plane met with some success as a fighter, and here we have it (53 
as a bomber—the Caproni Ca.41. It should be expiained that 
Senor Caproni was the Handley Page (or Sikorsky) of Italy in 
53 An Italian triplane bomber of 1917— the Caproni Co.41. that he thought and built “big.” Many of his bombers were 
biplanes but iriplanes, of the general type shown, were used on 
operations 
Our tally of 1917 types ends with two British machines, both 
of technical interest, though one achieved fame and the other 
only distinction. The first is the Falcon-engined Bristol 
Fighter (54), the prototype oi which was flown in 1916 and which 
entered service with the R.F.C. early in the following year. A 
well-crewed “Brisfit,” with its front Vickers gun, single or twin 
rear Lewis, great strength, lively manceuvrability and useful per- 
formance could take on the enemy’s best, and of one squadron 
it is said that enemy pilots did not consider it discreet to attack 
if more than three of its Bristols were together 
The machine for which we claim distinction, if nothing else 
is the Sopwith Cuckoo (5$)—the first deck-landing aircraft 
designed for torpedo dropping. The folding-wing feature shown 
was not, however, novel, having been used on Short seaplanes 
since 1912, and, indeed, on the unsuccessful French Vuia mono 


54 The most famous two-seat fighter of all Bristol Fighter “ 1917, Plane as long before as 1908. 
1918 In his autobiography Anthony Fokker relates how he 
“came in for the doubtful honour of being the sole manufacturer 
to have his airplane specifically mentioned in the Armistice 
terms.” He points out that Article IV, which detailed items which 
had to be turned over by Germany to the Allies, said: “Jn erster 
Linie alle Apparate D.VII ...” (Especially all machines of the 
D-7 type). Certainly that fighter (56) was one of Germany’s 
best. It was noted for its climbing power and ability to “hang 
on the prop”; but for all-round excellence it ran a poor second 
to the British Martinsyde F.4 ($8) which, though in production 
at the Armistice, never reached the squadrons. It was the 
fastest machine to be quantity-produced by any of the warring 
% nations and achieved 144.5 m.p.h. at 6,500ft. A brilliant con 
temporary was the Nieuport Nighthawk which, in common with 
5S First deck-landing torpedo-carrier was the Sopwith Cuckoo of 1917. ane other British ries of the period, had the unsuccessful 
A.B.C. Dragonfly radial engine; and a slightly later design was the 
Siddeley Siskin, which, after “translation” into all-steel form, 
became a standard R.A.F. fighter 
The war at sea made special demands on designers; thus, 
when the Germans required a high-performance floatplane for 
North Sea work Dr. Heinkel obliged with the highly-respected 
Brandenburg monoplane (57). The oddly shaped tail allowed a 
clear field of fire and was imitated in the Fairey Pintail and 
Parnall Puffin 
The products of the Parnall firm, incidentally, never failed 
to prove interesting, and the first of these—the Panther, seen 
at 59—was especially notable. The fuselage of this deck-landing 
reconnaissance aircraft folded for stowage, was divided by water 
tight bulkheads, and contained flotation bags. Attached to the 
undercarriage was a hydrovane, to lessen the hazards of “ditch 
ing,’ and hooks, which engaged the fore-and-aft arrester cables 
of a carrier (see picture 
The massive bomber depicied at the foot of this page (60 
is a German “Giant,” of the class generally associated with the 
Zeppelin werks but built by other manufacturers in various 
forms. The biggest of these, with its span of 160ft, was made by 
Siemens-Schuckert and had six engines of 300 h.p.. whereas all 
others had from three to five engines. The Giants which raided 
England usually carried two pilots, an observer, two gunners, and 
about 2,200 lb of bombs. (The name Zeppelin, incidentally, was 
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57 Dr. Heinkel designed the Brandenburg seaplane of 1918. 


58 The fastest fighter of the war—the Martinsyde F.4, built in 1918 


59 An early deck-landing aircraft, the Parnall Panther of 1919. 


60 A Zeppelin ¢ Giant of 1918. Note nosewheei undercarri loge. 
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associated shortly after the war with an extremely advanced four- 
engined transport monoplane—an astonishing effort. 

Britain’s counterpart of the Giant was the Handley Page 
V/1500, which was capable of carrying a 3,300 lb bomb. Three 
were being prepared to bomb Berlin when the Armistice was 
signed. A second “Berlin bomber” was the smaller, but extremely 
efficient, Vickers Vimy (61), which was to achieve renown in the 
days of peace by making the first non-stop crossing of the Atlantic 
on June 14th/15th, 1919. The pilot was Capt. Sir John Alcock, 
the navigator Sir Arthur Whitten Brown, and the distance of 
1,890 miles between St. Johns, Newfoundland, and Clifden, Co. 
Galway, Ireland, was covered in 15 hr 57 min. The Vimy 
pattern was reproduced in the Vernon, Victoria and Virginia. 

The compact Boulton Paul Bourges (62) headed a line of 
bombers which included the Bolton, Bugle and Sidestrand, and 
culminated in the Overstrand of 1935—the first aircraft to have an 
enclosed power-driven turret. 

Last of the war-time machines is Italy’s Ansaldo S.V.A. (63), 
fast, strong and having the Warren-girder bracing which was to 
characterize the Italian Fiat fighters of later years. 


Part Ill (1919-1938) 


1919 The majestic craft at (64) is the Curtiss N.C.4, one 
of three such machines which made a west-east Atlantic crossing 
via the Azores during 1919. The type was originally intended as 
a “flotilla leader” for the smaller “F” class boats, which were built 
by arrangement in America—whence their basic design had 
originally come ! 

Last we have four significant commercial biplanes: at 65 is 
Mr. Koolhoven’s B.A.T. F.K.26, designed from the outset to 
carry passengers, freight or mails; at 66 and 67 are France’s 
Farman Goliath and our own Handley Page W.8—both of them 
famous and successful—and finally (68) the Junkers F.13—the 
first low-wing, all-metal cabin monoplane. A milestone indeed 


The Restless Years 
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64 Another conqueror of the Atlantic was the Curtiss N.C.4 of 1919. 
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66 An early French civil effort was the Farman Goliath of 1919. 


68 One of the most significant 
commercial aircraft of all time 
—the all-metal Junkers F.13, 
built in 1919. 
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61 Conqueror of the 
Atlantic: the Vickers Vimy 
bomber (Rolls-Royce Eagle 
engines) of 1718. 
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67 Britain's counterpart of the Goliath was the H.P. W.8 (1919). 





69 Stressed-skin construction : Short Silver Streak of 1920. 


71 Retractable whats: the Dayton-Wright racer of 1920. 


THE FIRST FIFTY YEARS... 


1920. A great deal of confusion still persists regarding 
the rightful place of the Short Silver Streak (69) in air history 
This machine was, in fact, a very important one indeed, for it 
was the first in the world to have a metal stressed-skin (not 
simply metal-covered) structure; and by way of emphasis we 
quote from an article by Mr. Oswald Short which appeared in 
Flight during 1942: “The writer,” it runs, “was the originator of 
stressed-skin all-metal construction, as carried into practice, in 
the year 1919. Until that time there was not a stressed-skin 
fuselage in the world. It was exhibited at Olympia in July 1920. 
I had been laughed at by my rivals but . . . Flight said: ‘It goes 
without saying that the Short all-metal machine is not only the 
most interesting on this stand, but the feature of the show’ (the 
italics are mine). The first to approach me at Olympia were 
officials attached to the American iabaeoy. They informed me 
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74 American counterpart of the Bamel—the Curtiss Navy Racer, 1921. 


75 The Dornier Wal — is the is machine, built in 1922. 
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72 Winner of a £10,000 prize—the Vickers Viking Ili of 1920. 


that the American Government would buy the machine. I pre- 
ferred, however, that it should remain in England, and one day 
later I was told that ourown Air Ministry would purchase it, which 
it eventually did.” Mr. Short goes on to relate how he applied the 
system tc the construction of a hull. To Air Ministry order this 
was fitted to the antiquated superstructure of an F.5 flying-boat, 
and it proved its strength when, in rough weather off the French 
coast, it was sialled, and fell into the water from an estimated 
height of 30ft. Not a rivet leaked. 

So although, as we later remark, the Singapore I of 1926 was 
the true founder of the great line of Short flying-bcats, its con- 
struction was the outcome of experience with the Silver Streak 
and metal-hull F.5. 

With Fig. 70, showing the Fairey IIID, we introduce the work 
of a famous British company which had been founded in 1916 
and had supplied the Royal Naval Air Service with many efficient 
floatplanes. The versatile IIID was itself a development of the 
1916 Campania, and from it, in turn, stemmed the great family 
of IIIF, Gordon and Seal variants, examples of which con- 
tinued in service until the late 1930s. Perhaps the greatest 
technical contribution made by the Fairey company during the 
first few years of its existence was the introduction cf camber- 
changing trailing-edge flaps, initially fitted on an adapted 
Sopwith Baby. 

A civil i similar to the IIID was submitted for an Air 
Ministry competition for amphibians held at Martlesham Heath 
in 1920, but the winner of the £10,000 first prize proved to be 
the Vickers Viking III (72). Developments of the Viking (the 
first version of which had flown early in 1919), put in some stout 
work in Canada, where their construction under licence was 
among the earliest activities of the Dominion’s domestic aircraft 
industry. 

In such early amphibians the object of undercarriage retraction 
was to raise the wheels clear of the water, but in the Dayton- 
Wright racer of 1920 (71) we see, perhaps, the first example of 
an aircraft in which the wheels were tucked away in flight solely 
to reduce drag. A variable-incidence wing was another remark- 
able feature. This monoplane was entered for, but did not com- 
pete in, the Gordon Bennett Race of 1920, and it drew from 
Flight this comment: “Whether or not the arrangement would 
have resulted in a speed superior to that of the other machines, 
the originators of the design deserve credit for their courage in 
breaking away from conventionality and seeking improvement 
along original lines. There is little doubt that something like 
finality has been reached as regards the attainable speed with the 
aeroplane as we know it today, and if appreciably greater speeds 
are to be attained some other means will have to be adopted.” 

Although it seems fairly certain that the Dayton-Wright was 
the first high-speed landplane to use a fully retractable under- 
carriage, a semi-retractable gear was a feature of the James V. 
Martin K.III scout, built in America in 1919. 


76 A pioneer British airliner—the D.H.34 of 1922. 
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1921 An example of what could be achieved by a very clean 
biplane with fixed undercarriage was provided by the Gloster 
Bamel, or Mars I (73). This racer was based on the design of 
Mr. H. P. Folland’s Nieuport Nighthawk fighter of 1918, and was 
pewered with the stout-hearted Napier Lion “broad arrow” 

engine. It was victorious in the first post-war Aerial Derby in 
1921, and again in 1922 and 1923. During 1922 it was used for 
¢n attempt con the world’s speed record, and though it achieved 
212 m.p.h., this figure did not exceed the standing record by 
the required margin. Succeeding Gloster fighters—notably the 
Grebe, Gamecock, Gorcock, Gauntlet and Gladiator—all owed 
something to the stubby little Bamel. In the same way, the 
design of America’s Curtiss Navy Racer (74) was to be reflected 
in fighters, of various makes, for many years to come. 

1922 This year is introduced with a picture of the proto- 
type Dornier Wal all-metal, tandem-engined flying-boat (75) 
used very extensively over a long period in military, civil and 
research operations and for exploration—Amundsen’s 1925 flight 
to the North Pole, in particular. The Wal did much to establish 
the efficiency of “sponsons” for lateral stability cn the water, and 
these were to be retained on Dornier boats until the Do 24 (1938) 

Those conversant with the problems attending the introduction 
of a modern airliner ir.to service may be interested to know that 
the D.H.34 (76) first flew on March 26th, 1922, and that on 
March 3lst it was delivered to Croydon, where pilots of the 
Daimler Airway learned to fly it before the first service flight— 
two days later! 

The American Remington-Burnelli R.B.1 (77) is shown as the 
original example of the Burnelli lifting-fuselage principal which, 
though spasmodically revived over a long period of years, and 
notwithstanding attractive theoretical advantages (notably cabin 
spacicusness) never attained general popularity. 

1923 It may have been noticed that all the high-speed 
machines tc which we have had occasion to allude after 1919 
were powered with liquid-cooled engines; indeed, the small 
frontal area of these units has always been a virtue much prized 
by designers of fast aircraft. In spite of its “sunflower” aspect, 
however, the air-cooled radial proved, when carefully installed, 
to have a surprisingly low drag, and in the Bristol Type 72 
racer (78) a nine-cylinder Jupiter is seen in a ducted cowling. 

The picture of the C.4 Autogiro (79) represents the work of 
the Spaniard Juan de la Cierva in developing rotary-wing air- 
craft, wherein the rotor was driven by the passage of the 
machine through the air and not, as in the helicopter, by the 
engine. Cierva’s earliest designs did not embody the “flapping 
hinge” principle, as did the C.4 depicted, but all subsequent 
models were to have this feature. The Autogiro was introduced 
into England—its adopted home—in 1925, and various types 
were built here, in America and France. Many continued in 
service until superseded by the new generation of helicopters. 
1924 At 82 is shown one of the big Douglas World 
Cruiser biplanes which completed a round-the-world flight 
during the period April 7th-September 28th, 1924. The distance 
cf 27,543 miles was covered in about 351 hours’ flying time. 
Structurally the World Cruiser was identical to the DT-2 
torpedo dropper and was operated both on wheels and floats. : 

Just before the close of the year 1924 France’s beautiful 98 The Bernard racer which achieved 278 m.p.h. in 1924. 

Bernard racer (80) succeeded in raising the world’s speed record 
to 278 m.p.h.—a figure which was not to be achieved by standard 
fighting aircraft for many years to come. 

1925 Fig. 81 shows a wooden-hulled Supermarine 
Scuthampton; later machines of this very famous and successful 
class had a metal hull, which was about 450 Ib lighter and did 
not soak up 400 lb of water after one month, as did the wooden 
machine. 

The original de Havilland Moth, which was the means of 
opening up a/ new era of private flying, appears at 83. From 
this little tandem two-seater, with its 60 h.p. Cirrus engine, 
were evolved the Gipsy Moth and Tiger Moth series upon which : Z aes at Ginuasoh rad 4) 
thousands ¢f pilots were to take their tickets—many of them : ~~ ge lg ee 
(in the Tiger Moth) during the 1940s and ’50s. The delightful . 
Moth family eventually included the Puss and Leopard high- 
wing cabin tourers, and the Hornet Moth and Fox Moth biplanes. 81 A wooden-hulled Supermarine Southampton of 1925. 


79 Juan de la Cierva’s C.4 Autogiro, 1923. 


82 One of the stalwart Douglas World Cruisers of 1924. 83 The original de Havilland Moth (A.D.C. Cirrus engine) of 1925 
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1926 The experiments of the Engkshman Dunne with 

his early tailless machines will be recalled; and here recognised, 

with a picture of the Westland-built Pterodacty! Mk Ia (87), is 

the work of Professor G. T. R. Hill. This was to culminate in 

84 Forerunner of the famous Ford Trimotor—the Stout Pullman of 1925. ee MkS experimental tailless two-seater fighter 
re) ‘ 

Short’s swan-like Singapore (88), the founder of a flying- 

boat line which included the Calcutta, Rangoon, Kent, Sarafand, 










a Si * Empire boat, Sunderland and Shetland, was used by Sir Alan 
a on | Cobham in 1927 for his 20,000-mile survey flight round Africa. 
eT, Pcs othe By this time Italy had plumped for monoplane flying-boats, 

. —_— PS Eitan exemplified by the twin-hull Savoia-Marchetti $.55 (89), famed 


for the impressive mass formation flight of twenty-four machines 
Bs from Italy to America during July, 1933. In the lead was the 
‘ audacious General Balbo, and in R.A.F. parlance any large 
formation is still a “Balbo.” 
Truly “full-rigged,” the Armstrong Whitworth Argosy (90) 
is fondly remembered for its faithful service with Imperial 
Airways. 
1927 The monoplane was now inexorably gaining 
ground-—understandably so, in view of the brilliant success of 
machines like the Lockheed Vega (91), upon which beauteous and 
efficient design were the Lockheed fortunes founded. Less easy 
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85 The Fairey Fox | of 1925 set a new standard of bomber performance. 
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(1925 Cont.) In the Stout Pullman (84) is seen the basis of 
America’s famous Ford Trimotor, which resembled in layout 
the still-more-famous Fokker F.VII/3m (86) though it differed 
(in the slang of the day) in being of “all-tin” construction. 
To the honour of the ubiquitous steel, wood and fabric three- 
engined Fokker there stands an enviable tally of pioneer achieve- 
ments, crowned by the first Pacific crossing of Sir Charles Kings- 
ford-Smith. It is worth noting, incidentally, that three inter- 
nationally famous commercial aircraft—the Fokker F.VII/3m, 
Ford Trimotor and Junkers Ju 52/3m—were triple-engined, and 
that each was evolved from a single-engined design. The three- 
engine formula was to find favour in Italy for many years and 
culminated in such designs as the Savoia~Marchetti S.83 of 
1938 (Fig. 154). 

It has already been remarked how the American Curtiss gg 
designs—marine aircraft and, later, racers—influenced thought 
abroad, and Curtiss technique is here in evidence again, in the 
clegant Fairey Fox I. With its speed of nearly 160 m.p.h. 
this aptly named day bomber was able to outstrip contemporary 
fighters, just as the D.H.4 had done before it. The “secrets” 
underlying the Fox’s performance were extra-careful aero- 
dynamic design, full exploitation of the low frontal area of the 
Curtiss D.12 (Fairey Felix) engine, and the “disappearing” 
Fairey gun mounting. 








90 Afamous British airliner—the Armstrong Whitworth Argosy of 1926. 
ne ee — 
Italy’s Savoia-Marchetti $.55 (1926) had twin hulls. 


The original, Whirlwind-powered, prototype Lockheed Vega, 1927. 
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92 New York-Paris in 
33 hr 30 min non-stop 
was Lindbergh’s achieve- 
ment in the Ryan “Spirit 
St. Louis’’ on May 20th/ 
21st, 1927. 


on the eye but even more famous was the Ryan monoplane 
Spirit of St. Louis (92), in which Charles Lindbergh, on May 
20th-21st, 1927, bridged the 3,600 miles betw@en New York and 
Paris non-stop in 33 hr 30 min. As in the Vega, the engine 
was a Wright Whirlwind. Comparable in merit were contempor- 
ary Bellancas. 


1928 Britain was now “getting in on the monoplane act.” 
Basically of German Rohrbach design, the Beardmore Inflexible 
(alias Brittle or Inexplicable) (93) was considerably modified 
by Beardmores, but alas, too little of the 37,000 lb gross weight 
was available as load. An all-British design which certainly did 
carry a large load was the Fairey Long-Range Monoplane (94), 
a development of which established a world’s distance record of 
5,309 mules early in 1933. 


1929 Even in the private-owner field the cantilever mono- 
plane was finding acceptance, as witness the Desoutter mono- 
plane (95); but in the R.A.F. the biplane lost ground very 
slowly. With the advent of the Hawker Hart (96) it was, in 
fact, to burst into a final phase of brilliant success. 

In the Fairchild 71 (97) we see a sturdy bush transport which 
served long and faithfully in Canada, and in the Supermarine 
S.6 (98) a sporting aristocrat, powered by the superb Rolls- 
Royce “R” engine and victorious in the 1929 Schneider Race. 
The S.6B of 1931 finally secured the Schneider Trophy for 
Great Britain and was the first aircraft to fly at over 400 m.p.h. 

A weightier proposition was the huge Dornier Do X (99). 
In its original form, as shown, it had twelve Siemens-built 
Jupiter engines, but these were later replaced by Curtiss 
Conquerors. Two military Do Xs supplied to Italy had Fiats. 
Less dignified, but of great technical significance, was the Handley 
Page Gugnunc, seen gambolling in Fig. 100. Its speed range 


95 The trim Desoutter private-owner monoplane, 1929. 


97 ‘‘Rugged’’ and “‘husky’’ describe the Fairchild 71 (1929). 


99 A magnificent experiment—the Dornier Do X flying-boat of 1929. 
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93 The Beardmore inflexible (1928) was basically of Rohrbach design. 


94 Fairey Long-Range Monoplane (Napier Lion engine), built in 1929. 


was 33.5 to 112.5 m.p.h.—by virtue, it is hardly necessary to 
add, of Handley Page automatic slots and flaps 

During 1928 it was ordered that H.P. slots should be fitted to 
most British Service machines, and eventually aircraft incorpora- 
ting the device were built in no fewer than 43 countries. 


98 With Rolls-Royce “‘R’’ engine—the Supermarine S.6 of 1929. 


100 For the Guggenheim contest—the Handley Page Gugnunc, 1929 
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101 Built-in comfort and built-in headwinds—the H.P.42, 1930 
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103 An approach to the all-wing ideal—the Junkers G.38 of 1930. 
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105 Focke-Wulf Ente (1930), designed to be stall-and-spin-proof 
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A really successful ultra-light aircraft was the 1930 Aeronca. 
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102 The P.Z.L.P.1 of 1930 was a credit to Poland 
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104 The Caproni 90 P.B. was the biggest bomber of its day (1930). 


1930 In the late 1920s and early 1930s a common formula 
was tc be discerned in the design of three dissimilar Handley 
Page aircraft—the Gugnunc competition machine, the H.P.42 
urliner and the Hare day bomber. This formula made use of 
biplane wings, wherein the lower were much inferior in span 
ind chord to the upper; of rigid interplane bracing; and of slots 
on the upper wings (in the case of the Gugnunc, on the lower 
wings also). It is seen to good advantage in the picture of the 
H.P.42 at 101—a portrait of one of the best loved airliners ever 
built and one which offered safety, comfort and spaciousness in 
unrivalled degree. Speed, however, was of such an order that with 
1 headwind on the London-Paris run progress seemed a!most 
negligible. It was, alas, the H.P.42 which kindled the phrase 
“built-in headwinds”; nevertheless it will always be remembered 
as a great-hearted giant, which did Britain much credit. A com- 
parable German type was the Junkers G.38 (103)—a somewhat 
distant approach to Professor Junkers’ ideal of the all-wing 
transport. Eventually it was fitted with Junkers diesel engines, 
as indeed were a number of other types of the same manufacture 
A third (this time Italian) approach to the problem of large- 
aircraft design was the somewhat unusual one evident in the 
picture of the Caproni P.B. at 104. Mightiest bomber of 
its day, this 25-ton monster set up six world records for load- 
carrying. Note the gun position perched on top of the upper wing 
and the tandem disposition of the six Isotta-Fraschini engines 

An even more strangely contrived machine,*of German origin, 
was the tail-first, unstallable, unspinnable Focke-Wulf Ente 
105). The P.Z.L. P.1 single-seat fighter (102) was a notable 
Polish achievement, and its essential features were repeated in 
subsequent models which were to see action in the late war. 

The first ultra-light aircraft to meet with widespread success 
was the Aeronca (106) which, though of American origin, was 
also well known in Great Britain. Various models were marketed, 
typical of these being a single-seater with a 30 h.p. engine 
and a side-by-side-seater of 36 h.p 


1931 The reader may remark (and not entirely without 
justification) that the Sikorsky S.40 amphibian at 107 does not 
appear to represent a very great aerodynamic advance over the 
same designer's Ilia Mourometz of seventeen years earlier 
(Fig. 36). It did, however, give good service and a contempor- 
ary specification claims a cruising speed of 115 m.p.h. and a 
top speed of 133 m.p.h. The tail booms were characteristic of 
the big Sikorsky amphibians of the period. 

Strongly contrasting with this “birdcage” is the Boeing 
Bomber monoplane, the clean lines of which are admirably 
brought out in the head-on view at 108. With its ring-cowled 
Pratt and Whitney Hornet engines, retractable undercarriage 
and bomb load of 2,400 lb, this was a milestone in military air- 
craft development, and the patriarch of the Boeing monoplane- 
bomber line, which has included the B-17 Fortress, B-29 
Superfortress and B-47 Stratojet. A companion type was the 
single-engined Monomail, and a later civil development was 
the famous Model 247. 


108 A brilliant American achievement of 1931—the Boeing Bomber. 
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113 A near which is still familiar ale Taylor Cub of 1931. 


(1931 Cont.) The French constructor Michel Wibault was 
noted for skilfully designed metal airframes, and at one time he 
collaborated with our own Vickers organization,one of the products 
of the association being the Vickers-Wibault parasol monoplane 
fighter. Fig. 109 shows the Wibault 281 ten-passenger, all-metal 
monoplane, powered by three Gnéme-Rh6éne Titan engines and 
a forerunner of the Type 282, which gave dependable service 
on Air France routes. Unlike former Wibaults, it was smooth- 
skinned and had a notably high performance for its day, the 
maximum speed being 148 m.p.h. 

Clean as it was, however, the Wibault did not have a retract- 
able undercarriage. It was the American Lockheed company 
with their Orion (110), which demonstrated the commercial 
advantages offered by this feature. The Orion was one of 
those aircraft (and a number of them have been of Lockheed 
design) which every now and then make people in the air trans- 
port business sit up sharply and take notice. The actual example 
illustrated maintained a high-speed passenger and mail service 
between Los Angeles and San Francisco at an average of about 
182 m.p.h. The type was also taken up in Europe, by Swissair, 
and one reads in Flight how, when the Swissair Orion landed at 
Le Bourget, a number of French constructors were waiting to 
examine it, including Louis Blériot, Henry Farman, Michel 
Wibault and René Caudron. In Germany. Professor Heinke! 
was distinctly interested, and his graceful He 70, shown over- 
leaf, was taking shape in his mind 

It was generally contended by detractors of the retractable 


114 The A. W. Atalanta a had a cantilever undercarriage. 
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112 The Junkers Ju 49 (1931) was a high-altitude research aircraft. 


tanding gear that the penalties of weight and complication were 
often prohibitive, and it is true that speeds were generally such 
as to cause designers to think carefully, and think again, before 
embracing the innovation. A case where useful weight was 
undoubtedly saved was that of the Ju 49 (112), a high-altitude 
research aircraft developed in conjunction with German experi 
mental institutions. This was not the first pressurized aircraft, 
for as long ago as 1920 the U.S. Army Air Corps at McCook 
Field had installed an oval steel tank in the fuselage of a 
D.H.4 and had fitted a wind-driven pressurizing blower 

At this time even the fixed-undercarriage diehards were 
giving extra-special consideration to means of saving drag, and 
in the Japanese Kawasaki Army Type 92 fighter (111) we see 
the first application of the Dowty internally sprung wheel, later 
to be applied to the Gloster Gladiator and Westland Lysander 
The engine of the Kawasaki fighter was of German B.M.W 
type, giving a speed of slightly more than 200 m.p.h., which was 
fair going for a fighter of the day. 

In the little Taylor Cub tandem-two-seater at 113 we have 
the true prototype of many thousands of machines built to the 
same basic formula and best known in this country under 
the Auster trademark. The example shown had an engine of 
only 35 h.p., which gave it a speed of 80 m.p.h.; the landing 
speed was little more than 25 m.p.h. Note, incidentally, that 
the undercarriage wheels were of the Goodyear Airwheel type, 
which was in vogue for some years on larger aircraft also 


1932 The search for reduced undercarriage drag led the 
Armstrong Whitworth company, in their Atalanta airliner (114), 
to adopt a scheme which was unusual, if not unique. The com 
pression legs, radius rods and the greater part of the axles were 
contained within the fuselage, the wheels being carried on 
cantilever structures projecting through the sides and fitted with 
carefully shaped “spats.” A fleet of Atalantas gave good service 
with Imperial Airways, and the type had, for its day, a good 
performance, being capable of cruising at up to 130 m.p.h 

Second only in size to the Do X came Britain’s Short Sara 
fand (115) with its six Rolls-Royce Buzzard engines disposed in 
tandem pairs. Notwithstanding the massive biplane superstruc 
ture, planing bottom and other excrescences, this great machine 
was only some 6 m.p.h. slower than the clean Atalanta 
monoplane 

We save a special corner for a very great aeroplane indeed 
the Junkers Ju 52/3m (116)—which, having served as an air 
liner, freighter and bomber, was adapted for paratroop dropping 
and other nefarious purposes during the late war and is still giving 
exemplary service. A distinctive feature of this and of other 
contemporary Junkers designs was the use of Junkers “auxiliary 
wing” flaps 


116 Still in service today—the Ju 52/3m, introduced in 1932. 





118 fast and not so beautiful—the Gee-Bee of 1932. 
119 (Right) The D.H. Dragon (1932) miniature airliner. 


120 A fighter-monoplane comeback—the Boeing P.26 (1932). 


(1932 Cont.) By 1932 the monoplane was really beginning 
to come into its own; and of all the monoplanes of the period 
the most beautiful, and aerodynamically efficient, was the 
Heinkel He 70 (117). It is a point worth noting that one of thes 
machines was purchased by Rolls-Royce, Ltd., for the testing 
of their Kestrel engines at high speeds, and that Kestrels were, 
in turn, supplied to Germany for installation in some of their 
new prototypes. Whereas the He 70 showed what could be done 
with a liquid-cooled engine, the Gee-Bee Super-Sportster (118) 
was literally built round a nine-cylinder, single-row Pratt and 
Whitney Wasp radial, which propelled it at the landplane record 
speed of 294.2 m.p.h. Like this racer, the Boeing P-26 fighter 
120) was a wire-braced, low-wing radial-engined design, and 
it, too, had a fixed undercarriage. It marked the beginning of a 
gradual swing over to monoplanes by the U.S. Flying Services. 
Meanwhile, in Italy, the magnificent Macchi Castoldi M.C.72 
racer (121), originally intended for the 1931 Schneider Contests, 
was being prepared for an attack on the world’s speed record, 
which it succeeded in breaking during 1933 at 423.7 m.p.h. 

In face of the monoplane onslaught the de Havilland company 
boldly put on the market the little twin-engined Dragon com- 
mercial biplane (119), a cheap, economical and casily maintained 
6/8-seater, examples of which are still in service. But Britain 
was by no means blind to the advantages of the monoplane, as 
is proved by the racing and other successes achieved by the 
Percival Gull (122) and its successors, the Vega Gull and Proctor 
1933 On the preceding page we had a special corner for 
a very great commercial aircraft, and here (124) we have a 
similar corner for an even greater one. It is the DC-1—fore- 
runner of the DC-2 and DC-3 (Dakota), familiar to most air- 
lines and fighting Services, including those of Russia. It was 
a DC-2 of K.L.M. which secured second place in the England- 
Australia Race for the MacRobertson Trophy in 1933 at an 
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123 (Upper right) Vultee V-1 (1933). 48 a 


124 Backed by the stars and stripes 
stands the historic Douglas DC-1 
(1933), forerunner of the far-famed 
DC-2, DC-3 and Dakota. 


768 FLIGHT, 11 December 1953 


THE FIRST 
FIFTY YEARS... 


117 Fast and beautiful—the He 70 of 1932. 


121 The Macchi Castoldi M.C.72 (1932) had a “double” engine. 


average speed of 156 m.p.h., and the fact that this machine was 
standard, and that it carried passengers and mails, made a deep 
impression on operators the world over. Of the DC-3 type 
alone nearly 11,000 examples were built. In the single-engine 
class, and in the Orion tradition, came the Vultee V-1 (123). 








125 A notable British lightplane of 1933—the Miles Hawk (Cirrus Ill). 
126 (Right) Biplane with retractable wheels: Grumman FF-1 (1934). 


In Great Britain during 1933 Fred Miles built his trim, tandem- 
seat Hawk and managed to put it on the market for £395. It was 
a winner from the start and the first example (125) headed a 
prolific line of Hawk variants (e.g., the Magister trainer of 
the R.A.F.), and one which included fighter-trainers (Kestrel and 
Master); prototype fighters; unorthodox experimental machines 
such as the tail-first Libellula; tourers—notably the twin-engined 
Gemini light four-seater, one of which serves this journal 
so well today; and light freighters, best-known of which was the 
dumpy, thrifty little Aerovan 

For Service use—particularly for carrier operation where 
dimensions and wing loading were critical—biplanes still found 
a ready acceptance. Aerodynamic refinement continued and the 
U.S. Navy’s Grumman FF-1 (126) is an early example of a 
biplane fighter with a retractable undercarriage. 


1934 Considered from any aspect the de Havilland Comet 
long-distance racer (127), tested in the late summer of 1934, was a 
brilliant achievement. Its purity of line was unrivalled by any 
other “twin,” and its wooden structure, in which diagonal 
laminations were widely used, was fittingly advanced. Two 
special Gipsy Six engines, driving Ratier two-position airscrews, 
gave a top speed of some 235 m.p.h., and such was their economy 
that an ultimate range of 2,900 miles could be attained. This 
remarkable performance was, indeed, mandatory, for the Comet 
was designed solely with a view to winning the MacRobertson 
England—Australia race. Which, of course, a Comet won. 

Although, as we have noted, America was showing a revived 
interest in menoplane fighters (as, indeed, were European 
countries), Great Britain clung tenaciously to the biplane; but 
in the Gloster F.7/30 (128), later famous as the Gladiator, we 
see the culmination of development. The Gladiator will be 
remembered as a remarkable compromise between the claims of 
speed, climb, fire power and manceuvrability, for it was capable 
of over 250 m.p.h., climbed to 20,000ft in 9 min, was armed with 
four guns, and displayed in high degree the characteristic handi- 
ness of preceding Gloster fighters. A development saw Naval 
service as the Sea Gladiator, and though Malta’s glorious Faith, 
Hope and Charity were of this type, it was not destined for the 
fame and longevity of the Fairey T.S.R. (Swordfish) (129). 
Guardian angel of convoys, butt of the wags, victor of Taranto 

that was the “Stringbag.” 

Sharply contrasting is the Caudron C.366 (130), a member of 
a brilliant French family which, by virtue of their small size and 
cleanness, achieved remarkable performances on low power. The 
Caudron 450, for example, although of only 325 h.p., established 
a 100-km record at 265.8 m.p.h., whereas the previous record had 
been achieved with all of 800 h.p. Contemporary French military 
thought led to less felicitous forms, of which the Bréguet 460 
(131) was by no means the most rugged. With their turrets, 
battlements and balconies, these muluplaces de combat were of 
architectural rather than of aerodynamic merit. But they had 
their day, as had the “foolproof” Pou-du-Ciel of M. Henri 
Mignet (132). 


131 French ‘‘multiplaces de combat"’ of 1934—the Breguet 460. 
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129 The Navy's well-loved “‘Stringbag’’ (Fairey Swordfish), 1934. 
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130 A typical Caudron racer of 1934 was the C.366 Atalante. 
132 a“ louse from France: a ** Pou-du-Ciel "’ of 1934. 
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133 “Britain First’’—the 282 m.p.h. Bristol 142 of 1935. 134 Long span, long range —the Vickers Wellesley of 1935. 
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THE FIRST FIFTY YEARS. 


1935 We now begin to find ourselves in company with 
machines which were to win their spurs in the war sull four years 
off. The Bristol Type 142 Britain First (133), for instance, was 
the prototype of the Blenheim, which, when it entered service in 
1937, was the pre-eminent light bomber and which served in the 
early phases of the struggle as a long-range fighter also. Built 
to the order of Lord Rothermere, Britain First was justly named 
for its speed of 282 m.p.h. was unequalled in its class 

In the design of the general-purpose Vickers Wellesley (134 
range rather than speed was accentuated, and the fame of the type 
is principally founded upon the achievement of two Wellesleys of 
the R.A.F. Long Range Development Unit, which, in November 
1938, set up a world record of 7,157.7 miles from Egypt to 
Darwin. The Wellesley was the first heavier-than-air machine 
to incorporate B. N. Wallis’s system of geodetic construction. 

At 135 and 136 we have Willy Messerschmitt’s Me 109 and the 
Hawker Hurricane designed by Sydney (now Sir Sydney) Camm. 
The Me 109 we show is an early model, with Jumo 210 engine 
(later versions had the D.B. 601 or D.B. 605), and the Hurricane 
is the original machine with Merlin C engine and fixed-pitch 
wooden airscrew. The Messerschmitt eventually proved the 
faster, but the Hurricane had the advantage in mancuvrability 
and fire power, as Me pilots were to learn in many a grim duel 


1936 The redoubtable Hurricane was to be followed during 
1936 by the prototypes of three other famous British warriors: the 
Handiey Page Hampden and Vickers Wellington bombers (137 
and 139), and that most renowned of all fighters the Supermarine 
Spitfire, masterpiece of R. J. Mitchell. Of the bombers, the 
Wellington was to have the longer career, and the type was 
serving until recently as a trainer. Even today the Spitfire is 
active on second-line duty. The first example, which we illus- 
trate at 140, had a top speed of 346 m.p.h. at 17,500ft, and in the 
first production version this had been raised to 362 m.p.h. at 
18,500ft. The final development was uie Mk 24, which was 
good for 450 m.p.h. at 19,600ft. The “Spit” appeared in dozens 
of variants, including fighter / bomber, fignter/reconnaissance and 
P.R. models. The deck-landing adaptation was the Seafire. 

The German bomber seen flying on one “fan” (138) is a proto- 
type Dornier Do 17, with Daimler-Benz engines. Dubbed the 
Flying Pencil, the Do 17 was the counterpart of the Blenheim, 
though, unlike the Blenheim and its own compatriot the He 111 
it was not developed for civil use originally. From the start it 
was very much a bomber and it provides an excellent example of 
a machine in which a light, axially restricted armament was 
tolerated in deference to speed. The Hampden was similarly 
armed, but the Wellington mounted powered turrets. 





139 Photographed in 1936, the Wellington prototype had no gun turrets. 


140 An early test 
flight of the very first 
Supermarine Spitfire 
eight-gun fighter, dur- 
ing 1936. 
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It happens by coincidence that the first four aircraft illus- 
trated on this page are marine types, and of contrasting design. 
Number 141 is the Hamburger (later Blohm and Voss) Ha 139, of 
which three examples were built, and which, by late June 1939, 
had completed 40 North Atlantic and 60 South Atlantic flights 
The engines were four Junkers Jumo 205 diesels, and fuel was 
stored in the tubular wing spar. 

The large twin-float seaplane has always been something of a 
rarity, though less so in Italy than elsewhere, and a typical Italian 
specimen was the Cant Z.506B shown at 143. This was a 
torpedo/bomber and reconnaissance aircraft, with a top speed of 
well over 200 m.p.h. 

Both the Hamburger and the Cant were efficient designs, but 
neither rivalled in any degree the phenomenal success of the Short 
Empire flying-boat (142), which accommodated 17 passengers in 
real luxury, with their luggage and two tons of freight and Empire 
Air Mail. These majestic machines cruised at all of 160 m.p.h., 
and, although the normal range was 800 miles or so, it was 
extended in Caledonia and Cambria to over 3,700 miles, enabling 
pioneer commercial flights to be made over the North Atlantic 
After the original 28 machines had bec delivered, seven more, 
powered with Bristol Perseus instead of Pegasus engines, were put 
in hand. With two of these—Cabot and Caribou—the first com- 
mercial flight refuelling (from Handley Page Harrow tankers) 
was undertaken. There followed the three 33-ton “G”-class 
boats, with Hercules engines. 


145 Slotted and flapped—the Westland Lysander (1936). 
147 In the Comet tradition—the de Havilland Albatross of 1937. 


141 Germany's diesel-engined, transatlantic Ha 139, of 1936 


Upon the basic “Empire” design was founded the military 
Sunderland, which had a hull of broader beam, power-driven 
gun-turrets and very complete Service equipment. With a 
heroic war record behind it, the Sunderland continues its vigilance 
today as the standard R.A.F. patrol and reconnzissance flying- 
boat; indeed, it seems destined to grace the skies of the Common- 
wealth for several years to come 

An American military flying-boat which matched the Sunder- 
land’s record was the Consolidated Catalina, the XPBY-1 proto- 
type of which is shown at 144. An amphibian version remains in 
service today with civil operators. It was the XPBY-1, inci- 
dentally, which set the fashion for retracting the lateral stabilizing 
floats to blend with the wing tips. 

On its introduction, the Westland Lysander army co-operation 
monoplane (145) was the finest machine of its class, offering a 
speed range of 55-223 m.p.h. with unrivalled field of view. In 
the war years it proved a useful vehicle for delivering secret 
agents. Westland fighters, built subsequently, were the twin 
Peregrine, low-altitude Whirlwind and the twin-Merlin, high- 
altitude Welkin. The Welkin was the largest single-seat fighter 
ever built, having a wing of 70ft span. 

The radial-engined monoplane at 146 is the Bristol 138, and 
the fixed undercarriage is explained by the fact that this was a 
high-altitude research machine in which every pound of weight 
had to be saved. In 1936 the 138 reached the record height of 
49,967ft, and in the following year a modified version ascended 
to 53,937ft. 


1937 The Albatross airliner (147) was not the first four- 
engined de Havilland, for this had been the D.H. 86 biplane of 
1933. It has, however, a strong claim to fame in that it was the 
cleanest four-engined machine of its day, and was able to cruise 
at 210 m.p.h. with only 320 h.p. being taken from each of its 
Gipsy Twelve engines 

A German effort in the same field was the Focke-Wulf Fw 200 
Condor (148), later developed for military service and dubbed the 
“Tinfoil Bomber” by its aircrews. 
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146 A high altitude record-breaker of 1936—the Bristol 138. 


148 Liner—and commerce raider—the Fw 200 (1937). 
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153 French elegance epitomized—the LeO 45 bomber of 1937. 


THE FIRST FIFTY YEARS... 
(1937 Cont.) Some sharp contrasts in bomber design are 
to be seen on this page. At 149, for instance (with a P-26 fighter 
to give it scale) is the Boeing YB-15, which was generally similar 
in layout to the YB-17 but of much larger dimensions (span 
150ft). But, whereas the YB-15 was never to progress beyond 
the prototype stage, the YB-17 became world-famous as the 
Flying Fortress—mainstay, with the Consolidated-Vultee 
Liberator (and later with the B-29 Superfortress) of the U.S.A.F. 
strategic bombing force in the late war. Apart from its size 
the ¥B-15 had a certain technical interest in that it carried— 
for the first time on an aircraft—a 110-volt alternating-current 
electrical system, with generators driven by auxiliary petrol 
engines. The early Boeing bombers did not have power-driven 
turrets, although these were later introduced on the B-17. 

The German imagination, unlike our own and that of America, 
was never really captured by the heavy, four-engined bomber, 
although, as we have previously noted, the Fw 200 was converted 
for military operations, and other four-engined types—notably 
the He 177—-were used on a limited scale. The most common, 
and most successful, German bomber was, in fact, the twin- 
engined Ju 88 (150), a brilliant design in its way, though deficient 
in armament. The major part of the bomb-load was carried 
externally. Performance of developed versions was such that 
the “88” was successfully developed for night flying during the 
war years. The bomber version had wing-mounted dive brakes 
which enabled it to make dive-bombing attacks, though this 
method is usually associated with the single-engined Ju 87 (151). 
There is a popilar belief that the Ju 87 was the first dive bomber, 
though this is far from being the case, for British fighters were 
aiming bombs in steep dives during the First World War. The 
same practice was successfully revived by the U.S. Navy several 
years later. 

The French equivalent of the Ju 88, though not fitted for dive 
bombing, was the Lioré et Olivier LeO 45 (153). Judged even 
by modern standards this was an efficient machine. 

The Boulton Paul company is chiefly famous for its bombers, 
but it has some interesting fighters to its credit, including the 
Bittern of 1928, in which the guns were movable in elevation, 
allowing attack from positions denied to fixed-gun machines. In 


150 (Above) A fine multi-purpose aircraft—the Ju 88 of 1937. 


149 (Left) Boeing YB-15 bomber and P-26 fighter (1937). 


152 Turret-mounted armament—the Boulton Paul 


155 ‘‘Maia’’ and ‘‘Mercury’’ formed the Mayo Composite (1938). 


1937 came a far more significant development, namely the 
Defiant “turret fighter,” in which the armament of four machine- 
guns was concentrated in a Boulton Paul power-driven turret, 
the mechanism whereof was of French origin. Although the 
Defiant saw brief, but spectacular, service at Dunkirk, it is chiefly 
famous as a night fighter over England. 


1938 The twin searches for commercial speed and range are 
typified at 154 and 155 by the Savoia-Marchetti S.83 and the 
Short-Mayo Composite aircraft. In service with Sabena, the 
Savoia, with its cruising speed of 250 m.p.h., was the fastest 
airliner in the world. The upper component of the British 
composite machine—named Mercury—flew non-stop from Dun- 
dee to the Orange River, South Africa (6,045 miles). 

Last we show the North American BC-l, a forebear of the 
world-famous line of military trainers best known under the 
name Harvard. Machines of the same general type were built 
by the Commonwealth Aircraft Corporation Pty., Ltd., in 
Australia. They were the Wirraway general-purpose monoplane 
and the Boomerang single-seat fighter. The building of these 
types marked the beginning of large-scale aircraft production 
in Australia, where today Canberra bombers and Sabre fighters 
are coming off the lines. 


156 Forerunner of the famous Harvard, North American BC-1 of 1938. 
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157 (Right) New fighter fashion: the Me 110 
(1938). 
158 (Below) The “‘helicopterish’’ Fieseler Storch 
(1938). 


159 (Lower right) The pressurized Boeing Strato- 
liner, 1939. 


A new fashion in two-seater fighters, and one which was to 
persist longer than the turret formula exemplified by the Defiant, 
was set by the Messerschmitt Me 110, an early low-powered, 
Jumo-engined version of which is seen at 157. With the more 
powerful Daimler-Benz engines, the “110” was widely used in 
the Battle of Britain, and served in subsequent campaigns as a 
day fighter, fighter/bomber, reconnaissance machine and night 
fighter. Towards the war’s end very heavy armamenrit was being 
installed to combat the massed formations of American daylight 
bombers. One scheme embodied two 30 mm, two 20 mm and 
two 7.9 mm guns. 

Less fearsome, though a valuable second-line weapon, was the 
Fieseler Storch (158), used for liaison, communication and spot- 
ting by the German Air Force—and much prized by Allied 
officers who were fortunate enough to “win” a captured example 


Part IV The Hitler War (1939-1945) 


1939 Before the deluge, we may consider a notable aircraft 
of peaceful intent and one which we suggest was the first truly 
modern airliner. This suggestion we base on the fact that it 
incorporated every essential feature of the inter-continental 
piston-engined airliner as we know it today, ie., all-metal con- 
struction, supercharged engines, and pressurized cabin. ‘The 
machine in question is the Boeing Stratoliner (159), eight of which 
were delivered to commercial operators and were taken up 
during the war by the U.S. Army Air Force. Just as the YB-15 
bomber, illustrated on the opposite page, was closely related to 
the Boeing 314 Clipper flying-boat (which also rendered excellent 
war service) so was the Stratoliner akin to the B-17 Fortress 

The first purely military machine to be developed by the Lock- 
heed Aircraft Corporation was the P-38 Lightning single-seat 
fighter (160). Among its numerous variants was a two-seater 
which carried a bomb aimer and led large formations of 
Lightning fighter/bombers, each carrying over 3,000 lb of bombs 
Some models were equipped for reconnaissance. It was on the 
Lightning that the phenomenon of compressibility was first 
experienced in a marked degree 

The most famous night fighter of the late war (and almost 
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The world’s first turbojet aircraft was the He 178 of 1939. 
(Right, above) 
(Below) In the 0/400 tradition—the Handley Page Halifax of 1939. 


(Right) The first (Consolidated XB-24 of 1939). 
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The pugnacious Bristol Beaufighter of 1939. 


Liberator 


equally famous as a torpedo fighter) was the Bristol Beaufighter 
(162), developed in a few months from the Beaufort torpedo 
bomber. It was on the “Beau” that A.I. radar was first intro- 
duced on a large scale as standard equipment 

The picture at 161 is small in size and indifferent in quality, 
yet it shows a very significant aeroplane indeed. It is the Heinkel 
He 178, which, on August 27th, 1939, made the first flight by a 
turbojet-propelled aircraft. The power unit, an HeS3B, was 
mounted behind the pilot and fed from a nose intake. We may 
record here also that an He 112 fighter had earlier become the 
first aircraft to fly successfully on rocket power alone 

The two four-engined bombers at 163 and 164 are the Handley 
Page Halifax and Consolidated XB-24 (Liberator prototype) 
both of them war-winners in the first degree 

Though the Liberator was principally used as a bomber, it 
also served with our own Coastal Command as a long-range 
ocean-patrol aircraft. Many machines of the type were also 
adapted for transport, and some of Mr. Churchill’s most famous 
war-time journeys were made in the “Lib.” A development is 
sull in service with the U.S. Navy 


160 The first of thousands—prototype Lockheed Lightning (1939) 
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165 Senre in the Pacific—the “ Zero’’ (1940) seen in U.S. okies. 
THE FIRST FIFTY YEARS... 


1940 Two fighters which gave the Allies some of their 
biggest surprises, and some of their most serious worries, were 
both radial-engined. They were the Japanese Mitsubishi Navy 
Type O (165), dubbed “Zero” by the Americans, and the German 
Focke-Wulf Fw 190 (168). Both excelled in manceuvrability, 
but whereas the “Zero” achieved this in part at the expense of 
armour and equipment, the Focke-Wulf was a first-rate fighter 
in every respect. A notable contribution to its performance was 
made by the installation of the B.M.W.801 engine in a very 
compact low-drag cowling, with induced fan-cooling. 

Another unorthodox German engine installation was made 
in the Heinkel He 177 bomber (167). Although apparently twin- 
engined, it had, in fact, four engines, grouped in two pairs, each 
pair driving one airscrew. A clutch caabhed either engine of a 
pair to be uncoupled. 

In addition to standard machines we have on this page two 
experimental types. The Blackburn B.20, illustrated at 166, 
was built to exploit a patented retractable planing bottom, but 
though it was flown in 1940, an accident put an end to further 
development. A more fruitful experiment was the Vought- 
Sikorsky 300 helicopter (169)—a flying test-bed which provided 
basic data for successive—and successful—types. 

Side by side we have two very famous products of the North 
American company—the Mustang fighter (170) and the Mitchell 
bomber (171). The Mustang was built to a British specification 
and, although initially powered with an Allison engine, achieved 
the zenith of its fame with the Rolls-Royce Merlin. ‘TTeamed 
with Lockheed Lightnings and Republic Thunderbolts, Mus- 
tangs undertook bomber escort duties and fighter /bomber opera- 
tions deep into enemy territory. The Mitchell was, perhaps, 
the most successful twin-engined tactical bomber available to 
the Allies, though hardly less famous were the Martin Marauder 
and Douglas Boston and Havoc. 

Among the “heavy” bombers of the war, the laurels, in our 
own submission, go to the Avro Lancaster (172), designed by 
Roy Chadwick. Here was a machine in which British com- 
promise was exercised to brilliant effect. There were several 
versions, but typically the “Lanc.” had a top speed of about 
275 m.p.h., was armed with eight 0.303in guns in three turrets, 
and carried about eight tons of bombs. A few were adapted to 
carry the 22,000 Ib “Grand Slam” bomb or anti-dam weapons. 


170 Developed to a British ‘‘spec.’'—the N.A. Mustang of 1940. 


172 Britain's most famous bomber—the Avro Lancaster (1940). 
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166 The Blackburn B.20, of 1940, had a retractable planing bottom. 
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171 Aneminent tactical bomber—the N.A, Mitchell, dating from 1940. 


Note the wide field of fire penne by the powered turrets. 
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173 The most versatile military 
aircraft ever built was the de 
Havilland Mosquito, shown as 
it first appeared in November, 
1940, 


174 Britain's first turbojet air- 
craft was the Gloster-Whittle 
E.28/39. Maiden flight, May 15th, 
1941. 





175 (Below) Caproni-Campin: 
C.C.2 (1941). 


We have captioned the de Havilland Mosquito (173) a 
the most versatile military aircraft ever built’; and assuredly 
was. It first flew as an unarmed bomber in November 1940, 
thereafter was adapted as a day fighter, for ocean patrol, as 
n ercepter, day and night intruder and fighter/bomber, 
day and night bomber (carrying in some cases a 4,000 Ib “block 
bustet pathfinder and high-speed transport. Illustrative of 
performance are these figures for the P.R.34: top speed, 425 
m.p.h.; cruising speed, 315 m.p.h. at 30,000ft; range, over 3,500 
miles. A single-seater along Mosquito lines was the Hornet, 
and both this and the “Mossie” had carrier-borne versions 


1941 The Mosquito is in good company, for figure 174 
shows the Gloster-Whittle E.28/39—the first British turbojet 
propelled aircraft to fly (on May 15th, 1941) The E.28/39 was 
far more successful than the Heinkel He 178, which, as we 
have recorded, flew earlier—-on August 27th, 1939. Another 
foreign jet aircraft to fly before the little Gloster was Italy's 
Caproni-Campini, first airborne on August 27th, 1940. This, 
however, was not a turbojet machine, but had a piston engine to 
drive its compressor, as had the C.C.2 (175) which flew from 
Milan to Guidonia, near Rome, on December Ist, 1941 

The graceful flying-boat at 176 is the Latécoére 631, designed 
before, built during, and operated after, the war. Fig. 177 shows 
the Russian I1-2 Stormovik, a heavily armoured ground-attack 
aircraft which wrought great execution among the German 
invaders. The concept was not new, for our Sopwith Salamander 
“trench fighter” of 1918 carried some 650 lb of armour plate 


1942 The Austrian Doblhoff helicopter (178) was the first 
to have a jet-operated rotor; the Chance Vought V-173 (179) was 
a model for an experimental fighter, having a wing of approxi 
mately circular plan-form and designed to hover, by virtue of 
its special airscrews; and the Messerschmitt Me 323 (180) was 
a powered version of the Me 321 “invasion” glider. These 
German colossi did not demand super-marksmanship from the 
Beaufighter pilots who potted them over the Mediterranean 





176 (Middle view above) The graceful Latecoere 631, of 1941. 
177 Immediately above is the Ilyushin Stormovik (1941). 
178 (Right) Doblhoff’s tip-jet helicopter (1942). 


180 (Lower right) The giant Me 323 dated from 1942. 
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181 A superb American bomber—the Boeing B-29 of 1942. 


i wm 
183 A Douglas Skymaster of the U.S.A.F. The type dated from 1942. 


THE FIRST FIFTY YEARS... 


(1942 Cont.) Each of the four pictures above depicts a 
notable American machine. At 181 is a Boeing B-29 Super- 
fortress, the first pressurized bomber to see active service on a 
large scale, though the Germans had used a few pressurized 
Ju 86Ps and the R.A.F. had operated Wellingtons fitted with a 
boiler-like pressure cabin. It wes a B-29 which was destined to 
hake the foundations of our civilization, and to precipitate the 
urrender of Japan, by dropping the first atomic bomb, on 
Hiroshima. The B-29 and its successor, the B-50, were notable, 
Loo, for the ingenious fire-control system applied to their remotely 
timed gun barbettes. In 1949 a B-50 flew non-stop round the 
world, having refuelled over the Azores, Arabia, the Philippines 
and Hawaii with the aid of British-designed Flight Refuelling 
equipment. The distance of 23,108 miles was covered in 
94 hr 1 min 

America’s first jet-propelled aircraft was the Bell Airacomet 
(182), powered with two Whittle-type turbojets. A few produc- 
tion machines, carrying fighter armament, were delivered. 

I'wo transports which have rivalled and supplemented each 
other in military and civil operation are the Douglas Skymaster 
(183) and Lockheed Constellation (184). Both have made 
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185 The infamous V-1 flying bomb was being developed in 1943. 
187 The Lockheed Shooting Star (1944) was to fight in Korea. 
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184 Internationally famous—Lockheed’s Constellation, flown in 1943. 


magnificent contributions to the opening-up of world air routes 
and each has a successor, in the DC-6 and Super-Constellation 
respectively. The U.S.A.F. version of the Skymaster is designated 
C-54 and it was a machine of this type which, in September, 1947, 
flew the Atlantic entirely under automatic control. 


1943 Mention of automatic contro] reminds us that the 
loathsome German V-1 flying bomb (185) was simply an auto- 
matically controlled pilotless aircraft. Developed originally by 
the Fieseler concern, it was powered by a pulse-jet, and was thus 
the first jet-propelied aircraft to be used oper:tionaliy. The first 
turbojet piloted aircraft in service was the Me 262 (186), powered 
with two Junkers Jumo 004s. Prototypcs flew in 1942, though 
most of the development work was under way in 1943/1944. 
Britain's first Service-type jet was the Gloster Metcor, origin- 
ally known by its specification number F.9/40. The first F.9/40— 
with Halford units—is shewn at 188. Early Meteors were in 
action against V-ls and the Mk 8 version is today the most 
widely used RA.F. fighter. America’s first operational jet was 
the Shooting Star (first flown early in 1944), the first example o! 
which is shown at 187. A Shooting Star was the first piloted 
aircraft to fly solely on ramjet power. Fighter/bomber versions 
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186 The Messerschmitt Me 262, also under development in 1943. 
188 The first Gloster F.9/40 (later the Meteor) to fly—in 1943. 
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190 A four-jet development of the Arado Ar 234 (1944). 


were employed to excellent effect in the Korean campaign. 

When it first flew in 1943 the de Havilland Vampire jet 
fighter (189) was known as the Spider Crab by reason of its 
twin-boom layout. Of remarkable compactness, the Vampire is 
generally powered with a Goblin turbojet, likewise of D.H 
manufacture. It has displayed the characteristic de Havilland 
propensity for development, and the single-seat intercepter 
version was succeeded by the Sea Vampire (an early model of 
which underwent deck-landing trials late in 1945), by 
fighter/bomber adaptations and by two-seat versions for train- 
ing and night fighting. With a new and thinner wing, a Ghost 
turbojet and other refinements the Vampire became the Venom, 
and of this basic type, in turn, single-seat and two-seat versions 
are now in large-scale production 


191 


1944 While the Vampire did not see service in the late 
war, a contemporary German machine, the Arado Ar 234 was 
operated on a limited scale. The four-jet version shown at 190 
(234s were mostly twin-jet) was designed for a speed approach- 
ing 550 m.p.h 

Although it is true that the Germans developed a piloted 
version of the V-1, and that the Japanese made suicide attacks 
with standard types of aircraft, the first machine designed for, 
and used for, suicide tactics was the Baka (191 This was 
launched from a bomber at about 27,000ft and glided towards 
the target. Rockets were then ignited, and in the final aiming 
dive the speed could reach 600 m.p.h. or more. The warhead 
weighed over 2,500 Ib 

It is pleasant, after considering this terrible weapon, to turn 
to a transport aircraft which, although built for military use, 
has contributed much to the alleviation of human distress, as, 
for instance, on the Berlin air-lift. The machine is the Fair- 
child Packet, an early (C-82) version of which is illustrated at 
192. A particularly valuable feature is the provision of doors 
at the rear, whereby bulky items can be loaded, unloaded, or 
parachuted. An experimental development, known as the Pack 
Plane, has a completely detachable fuselage—a feature incor 
porated in the Miles M.68 of 1947. 

For many years fighter-designers have essayed a machine in 
which smal! dimensions and low weight (and, consequently, !ow 
cost) have been dominant considerations. Such a machine was 
the Heinkel He 162 “People’s Fighter” (193). Designed to 
employ as little “strategic” material as possible, it had a span 
f only 24ft but carried the very useful armament of two .0 mm 
guns (the heavier twin-jet Me 262 had four of these weapons 
Had German production—and the war—continued, there is little 
doubt that He 162s would have been a serious menace to Allied 
bombers. A few were operational, but in lesser numbers than 
the Me 163B (194), which was the first rocket-propelled fighter 
to be used in action. It took off from a jettisonable chassis and 
was propelled to 30,000ft by its Walter liquid rocket in little 
more than 2} minutes. Its ceiling was over 50,000ft. Duration 
under power was less than 10 minutes but endurance could be 
extended by periods of gliding 


1945 The Junkers Ju 287 (195) was the first large multi 
jet bomber and is of interest in that the wing was swept forward 
Although it is commonly supposed that this was the first instance 
of forward sweep, research discloses that the American Hurlburt 
built (but not flown) in 1910, was similarly distinguished 

The Bachem Natter (196) was a semi-expendable, rocket 
propelled and rocket-armed “local defence” intercepter, to be 
launched from a tower-like structure with the assistance of 
auxiliary rockets and to climb at the rate of 37,000ft/min 
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194 The first rocket-propelled intercepter was the Me 163B of 1944 $96. Vertical eahe-ell: ‘the socket: 


195 Four jets and forward sweep: the Ju 287 of 1945. propelled Bachem Natter of 1945 
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A “‘slugger’’ of the U.S. Navy—the Douglas Skyraider, 


199 Carrying the olive branch—the DH. Dove of 1945. 
THE FIRST FIFTY YEARS... 

(1945 Cont.) The great Douglas concern has tried its hand 
at most classes of aircraft, and at 197 is shown their Skyraider, 
which ranks as one of the most successful carrier-borne machines 
into service. Primarily designed for “strike,” it also 
serves as a radar countermeasures aircraft, for early warning, 
ind even for transport. The dive brakes (seen extended above) 
comorise three sections of the fuselage. Beneath the wings and 
fuselage are slung the various oif ‘nsive “stores,” totalling up 
to 6,000 Ib and including such items as bombs, rockets, napalm 
tanks and torpedoes. The Skyraider is a type which we have 
welcomed into service in this country, as we have the Lockheed 
Neptune, holder of the world’s iong-distance record of 11,235 
miles 

A third U.S. Navy machine—the Ryan Fircball, at 198—was 
powered with a piston engine and a turbojet; and when the 
tormer went unserviceable on one occasion in November, 1945, 
a Fireball became the first jet-propelled aircraft to land aboard 
an aircraft carrier. A development had a turboprop instead of 
the piston engine—was, indeed, one of the earliest machines to 
use turboprop power; but it flew ‘ater than Britain’s Trent- 
Meteor (200)—indisputably the fizut turboprop aircraft to take 
the air (in September, 1945). After being privileged to fly this 
historic aircraft early in 1948, the Editor of this journal remarked: 
“Except for the very highest air speeds, the airscrew-turbine 
has many good features . . . most of its control problems are well 
on the way towards satisfactory solution.” 

Just as the old de Havilland Dragon was a miniature airliner, 
so are the company’s post-war Dove (199) and its larger four- 
engined development, the Heron. Not the least gratifying aspect 
of the Dove’s success is its ready sale in America. 

At 201 we show the Bell 47, a helicopter which, in the imme- 
diate post-war years, has done much to open up the vast field 
of helicopter operation, which still extends before us. 


ever put 


Part V The New Thrust (1946-1953) 


1946 Sikorsky’s contribution to post-war “helicopting” 
was the S-51 (203), licence-built in this country by Westland 
Aircraft, Ltd., and a wholly British contribution to commercial 
flying was the Bristol 170 (202), now seen in many countries 
next at 204 and 205, we have two straight-wing jet fighters 
of 1946 which have rendered good service in their own right and 
have provided the basis for swept-wing developments of far 
higher performance. They are the Supermarine E.10/44 
Attacker) and Republic Thunderjet, and their modern descend- 
ants are the supersonic Swift and Thunderstreak. 


205 Famed in Korea: the Republic Thunderjet, flown in 1946. 


Fireball of 1945. 
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200 First turboprop aircraft to fly was the Trent-Meteor of 1945. 


201 (Below) Known the world over is the Bell 47 helicopter (1945). 
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203 Another world-famous helicopter is the Sikorsky S-51 (1946). 


204 (Below) Asire of the supersonic Swift: Supermarine E.10/44 1946. 





206 de Havilland D.H. 108 (1946). 


Convair B-36 


207 (Top 
(1946). 


right) 


208 (Right) Bell X-1 (1946). 


209 (Below) Saunders-Roe S.R./A.1 
(1947). 


210 (Centre, below) Airspeed Am- 
bassador (1947). 


211 Armstrong Whitworth A.W.52 tailless research aircraft of 194/. 


212 (Right) ‘‘Pods’’ and ‘‘bicycle’’ undercarriage: the Boeing B-47 
(1947). 


213 Surprise over Korea: the Mig-15, first flown 1947. 
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For design diversity and technical interest this page is cer- 
tainly one of the most remarkable in our review to date 
Ihe swept-wing, semi-tailless machine at 206 is the D.H. 108, 
built, in the light of German research experience, to provide aero 
dynamic data for the Comet airliner. It was the first British 
aircraft to achieve supersonic speed in the dive; but the 
Bell X-1 (208) was the first in the world to exceed the 
magic “Mach 1.” A straight-wing machine with conventional 
controls, the X-1 was powered by a four-barrelled bifuel rocket 
motor of 6,000 Ib thrust and was usually air-launched. Limits 
attained with this historic aircraft were: Mach 1.5 (1947); 967 
m.p.h. (1948); 70,140ft (1949). 

The mightiest bomber ever built—and built in large numbers 
into the bargain—is the Convair B-36, the prototype of which 
is shown at 207. As depicted, the type was powered with six 
Wasp Major engines, but to this basic power plant were later 
added four underslung turbojets. Top speed is well over 400 
m.p.h. 


1947 A British “first,” marked by the photograph at 209, 
was the Saunders-Roe S.R./A.1 fighter flying-boat—the earliest 
jet-propelled, water-based aircraft. Metrovick Beryls provided 
power 

Whereas the post-war American transports such as the Convair 
240 and Martin 2-0-2 were of the familiar low-wing layout, the 
British Airspeed Ambassador (210), has a high wing 

The A.W.52 (211) was built to investigate the characteristics 
of jet-propelled tailless aircraft, and the Fairey Gyrodyne (not 
shown) was the fastest helicopter of its day. It was distinguished 
from its contemporaries in having an off-set tractor airscrew in 
place of the familiar anti-torque rotor. This screw also enabled 
the machine to be flown as an autogiro 

What the Fokker monoplane was in the First World War, 
and the Fw 190 and “Zero” were in the Second, so was the 
Germano/Russian Mig-15 (213) in the Korean campaign 
Powered with a development of the Rolls-Royce Nene, it is 
armed with one 37 and two 23 mm guns, and although its high- 
speed characteristics are inferior to the Sabre’s, it proved to have 
a disconcertingly high performance 

Startling features of the now-famous Bocing B-47 bomber 
(212) were its flexible wing, “podded” jets and “bicycle” under 
carriage. Over 700 have been built. The later, eight-jet B-52 


is far larger (span 185ft) but of similar layout 
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214 The ramjet-powered Leduc 0.10 (1947) and its 


217 Korean victor: the North American Sabre (1947). 


218 (Right) Post-war liner: Boeing Stratocruiser of 1947. 
THE FIRST FIFTY YEARS... 


(1947 Cont.) We have recorded the claim that the Lock- 
heed Shooting Star was the first aircraft to fly solely under 
ramjet power; but France, too, has been active in ramjet research 
with the Leduc O.10 (214) seen being borne aloft on the back 
of its Languedoc “mothership.” (The Languedoc is a post-war 
French transport machine.) An improved Leduc, the O.21, 
should have a rate of climb of 40,000ft/min and even at 45,000ft 
still be able to ascend at 4,000-5,000ft/ min. 

The largest heavier-than-air craft ever built is the Hughes 
flying-boat, sometimes known as the Hercules and shown at 
215. Not the least remarkable aspect of this monster, which 
has a span of 320ft and a length of 219ft, is its all-wooden 
construction, The power plant is eight Pratt and Whitney Wasp 
Majors of about 3,000 h.p. each, and the gross weight about 
400,000 Ib. Up to 700 passengers might be carried. The boat 
was launched in November, 1947, and forthwith made its one and 
only “hop.” 

The smoke-trailing “flying wing” at 216 is Northrop’s eight- 
jet YB-49, a very courageous bomber experiment subsequent to 
the piston-engined XB-35. Although this jet bomber is 
the first Northrop product we have illustrated, it must go on 
record that the makers had been noted for many years previously 
as constructors of high-performance aircraft. Among these were 
single-engined transports and tailless fighters, including one with 
a prone-pilot position. Current types are the straight-wing, twin- 
jet Scorpion all-weather fighter, in U.S.A.F. service, and the X-4 
swept-wing, semi-tailless research aircraft. 

German design theory and American constructional and con- 
trol techniques were combined in the North American Sabre 
single-seater (217) to produce a machine of quite exceptional merit. 
Of all the Allied fighters available for the Korean campaign, 
this was the only one which could engage the Russian Mig-15s 
on equal terms. Design features included 35-deg sweepback on 
the mainplanes (measured on the 25 per cent chord line) and 


220 = Tailless fighter: the Chance Vought Cutlass of 1948. 


215 Largest heavier-than-air craft: the Hughes Hercules of 1947. 


“sandwich” type wing construction, whereby the structural 
material was laminated between the inner and outer tapered 
skins. On the “E” variant the “all-flying” tail was introduced. 
This expression implies that the tailplane and elevators are 
linked for co-ordinated movement, thereby giving the better 
longitudinal control and eliminating the loss in effectiveness 
of the surfaces due to the heavy loads at extreme speeds. 
Another innovation on the “E” was the irreversible power- 
control system, in which none of the actual air loads act upon 
the control column. For all-weather work the “D” variant has 
radar—and a retractable launcher for its all-rocket armament. 

When the Boeing company set about transforming the basic 
B-29 bomber design into a transport it became necessary to 
adopt the “double bubble” fuselage configuration, seen in the 
view of the Stratocruiser at 218. 

1948 The Grumman Albatross (219) is similar in lay- 
out to other amphibians, including our own Short Sealand. The 
Chance Vought Cutlass of the U.S. Navy (220) is the first tail- 
less aircraft to be adopted for service; and last on this page is 
Britain’s experimental three-rotor Cierva Air Horse (221), biggest 
helicopter of its day. The engine was a Rolls-Royce Merlin. 
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219 The Grumman Albatross (1948) flies from land, water, ice, or snow. 


221 Largest helicopter of its day: the Cierva Air Horse (1948) 
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The Alvis Leonides — 550 b.h.p. 9-cylinder 
air-cooled radial engine. Weight complete 
796 lb. Power / weight ratio 1°45 Ib. 
(0°657 kg.) per b.h.p. Overall diameter 
41°5 in. (105 em.). In quantity production 
for the Royal Navy, the Royal Air Force 
and Commercial Operators. 
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222 McDonnell XF-85 ‘‘parasite’’ fighter (1948) 
223 (Top right) Vickers Viscount (1948). 
224 (Right) Douglas Skyrocket (1948). 

225 (Below) Saab J-29 (1948). 








226 France's double-decker: the Bréguet Deux-Ponts of 1949. 


When Flight wished success to the Vickers-Armstrongs 
Viscount, on the occasion of its entry into service early in 1953 
we remarked that speed, comfort, economy and safety (in reverse 
order of importance) were all to be found in it in generous 
measure. This is largely due to the Rolls-Royce Dart turbo- 
props—and it is the Viscount (223) that we acclaim as the world’s 
first turboprop airliner. With such fine aircraft of our own 
we can aftord not to stint our praise of the Americans for 
their sponsorship of such amazing machines as the Douglas 
Skyrocket (224). As long ago as 1951 a Skyrocket exceeded 
1,200 m.p.h. and attained a height of 75,000ft; and during this 
year an altitude of 83,235ft and a speed of 1,272 m.p.h. (repre- 
senting a Mach number of 1.96) have been claimed for a similar 
machine. 

From this pioneer research aircraft we glance at two fighters— 
the McDonnell XF-85 (222), designed as a parasite for the 
protection of large bombers—from which it was air-launched— 
and Sweden’s Saab J-29 (225), a swept-wing fighter which ranks 
next to the Sabre and Mig-15. 








1949 The diligent reader will remember our reference 
far back to the Bréguet Coffee Pot, which carried six people in 
1910, and will thus turn to the Bréguet Deux-Ponts (226) with 
the greater interest, for this type seats 59 passengers on the upper 
deck and 49 on the lower. 

Although the advantages of the delta wing were first pointed 
out by the German Lippisch, it was in this country that this 
design was first exploited to the full—in the Avro Vulcan 
bomber, later illustrated. At 227 is shown the first of a series 
of Avro 707 research aircraft—scale models of the great bomber. 

The dainty little jet at 228 is the Cyclone, one of a series of 
Fouga monoplanes designed for the tiny Turboméca jet units. 

Having headed the page with the world’s first turboprop 
airliner, we foot it with the de Havilland Comet (229)—the first 
airliner with turbojet power. The Series 1A Comets have four 
de Havilland Ghost centrifugal turbojets, but in the Mk 2 
version these are replaced by axial Rolls-Royce Avons. It has 
justly been claimed for the Series 1 and 1A Comets that they 


have achieved a revolution in air transport by virtually doubling 


normal operating speeds without economic penalty. Comet 
travel has been summed up by the chairman of B.O.A.C. in these 
words: 

“The coffee drinkers like to tell of filling a cup to the brim 
without losing a drop. . . . Smokers describe their long ash. There’s 
a sensation of standing still with the world running past you.” 


227 (Top) Avro 707 (1949). 


228 (Centre) Fouga Cyclone 
—later Sylphe—of 1949. 


229 (Left) de Havilland 


Comet (1949). 
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230 Inter-continental troopship: the Douglas Globemaster II (1949). 


THE FIRST FIFTY YEARS... 

(1949 Cont.) Although the Douglas Globemaster II (230) 
is not the world’s largest military transport (that distinction 
belongs to Convair’s C-99) it is a machine of great size and 
importance. Its size is best gauged by the figures for span 
and weight—173ft and 175,000 lb—and its importance by the 
fact that large numbers are in service with the U.S.A.F. A 


231 Bomber load, fighter characteristics: Canberra prototype of 1949. 
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232 The Bristol Brabazon 1 (1949)—written off as ‘‘experience."’ 


Original thinking, manifest in the Chase XC-123 (1949). 
An A.S. Double Mamba turboprop powered the Fairey G.R.17 (1949.) 
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feature is an electrically operated lift in the cargo hold. 

Having acknowledged the success of this great aircraft, it is 
sad to have to write off our own Bristol Brabazon (232) as an 
expensive experiment. It was, however, a very notable achieve- 
ment, even in its Mk 1 (piston-engined) form. The Mk 2— 
the largely completed airframe of which has now been broken 
up, together with the first machine—was to have been powered 
with Coupled Proteus turboprops and to cruise at 330 m.p.h. 

A resounding success from the outset was the English Electric 
Canberra (231), now a standard light bomber in four air forces 
and in quantity production in America as well as in five factories 
in the British Commonwealth. The Canberra is normally 
powered by two Rolls-Royce Avons and was the first jet aircraft 
to fly the Atlantic without refuelling. Fitted with two Bristol 
Olympus two-spool turbojets, a slightly modified example estab- 
lished a world altitude record of 63,668ft on May 4th this year 
and about six months later a photographic reconnaissance ver- 
sion was victorious in the England-New Zealand Race. Manned 
by an R.A.F. crew, it covered the 11,796 miles to Christchurch in 
23 hr 51 min. 

In past pages we have illustrated a number of aircraft with 
“mixed” power plants at 233 is one more. It is the Republic 
XF-91 intercepter which, in addition to its turbojet, has rockets. 
The wing has inverse taper and variable incidence. 

One distinction attaching to the Chase XC-123 military trans- 
port (234) is that the basic airframe has been flown as a glider, 
with piston engines and with jets. Of more practical interest is 
the machine’s capacity (e.g., 60 fully equipped troops), combined 
with ease of loading (through rear doors), relatively low power 
(two 2,300 h.p. Double Wasps), and good speed range (75-245 
m.p.h.). An aircraft which proved that rotary-wing machines, too, 
are invaluable for military transport was the Sikorsky S-55 (235). 
As the picture shows, a feature is the accessibility of the power 
plant—a special version of the famous Pratt and Whitney Wasp. 

Grouped together (236 and 237) are two outstanding Naval 
turboprop machines—the Fairey G.R.17 from which the present- 
day Gannet was developed, and the Westland Wyvern. The 
Gannet is an anti-submarine aircraft and benefits greatly from 
its ability to cruise on one “half” of the Armstrong Siddeley 
Double Mamba turboprop, reserving full power for take-off, 
strike and emergency. Features of the Python-engined Wyvern 
strike aircraft visible in the picture are the contra-rotating eight- 
blade airscrew and Youngman flaps. Note torpedo and rockets. 











The Sikorsky S-55 (1949) is greatly superior to the S-51. 
Designed to strike: the Python-powered Westland Wyvern (1949). 





240 Australia’s Pika (1950) was a piloted prototype of a pilotless target. 


1950 Although the Germans had conducted a great deal of 
basic research into the properties of swept wings as a means of 
achieving higher speeds, prototypes which were to benefit were 
incomplete when the war ended. Professor Tank, of Focke-Wulf, 
was but one German technician who sought an early opportunity 
to emigrate, and under his direction the Nene-powered Pulqui 
II (238), of the Argentine Instituto Aerotecnico, was built. It 
is worth comparing with the Mig-15. 

By 1950 America’s turboprop programme was slowly advanc- 
ing, and the first large flying-boat to use these power plants was 
the U.S. Navy’s magnificent Convair XPSY-1 (239). Four 
Allison T-40 “double” units, of a nominal 5,500 h.p. each, gave a 
top speed of about 390 m.p.h. 

Two of the remaining types for 1950 are symptomatic of the 
increasing part played by the Commonwealth in aircraft develop- 
ment. The Pika (240) was a piloted prototype of the Jindivik 
pilotless target aircraft, which flew under automatic control in 
1952. Both aircraft are products of the Division of Aircraft 
Production of the Australian Department of Supply. The Avro 
Canada CF-100 (241), first flown with Rolls-Royce Avons, is a 
twin-jet all-weather fighter, designed with an eye to the climatic 
and geographic problems peculiar to Canada. A Mk 4 proto- 
type, powered (like all production models) with Avro-Canada 
Orendas, achieved supersonic speed in the dive last year. 

The massive freighter at 242 is the Blackburn and General 
Aircraft G.A.L.60, the Hercules-powered prototype of the larger, 
heavier, Centaurus-engined Beverley now in production. 

The designed task of the G.A.L.60 was the transport of 
heavy military equipment, stores and personnel, to be landed 
on secondary airfields or dropped by parachute through the rear 
doorway. At the opposite end of the freighter scale is the unique 
Auster Ambulance/ Freighter (245), produced by a British com- 
pany long famed for its A.O.P., touring and training monoplanes. 
1951 One of the most beautiful aircraft ever built, the 
Hawker P.1067 (243) now in production as the Hunter, was 
designed round a Rolls-Royce Avon turbojet and an armament 
of four 30mm guns. It has a counterpart in the Supermarine 
Swift, which was developed from the straight-wing E.10/44 as 
was the Hunter from the P.1040. On September 7th, 1953 an 
Avon-powered Hunter (some production aircraft have the Arm- 
strong Siddeley Sapphire) set up a world speed record of 727.6 
m.p.h. This was soon surpassed by a Swift, which took 
advantage of the heat of North Africa in achieving 737.3 m.p.h. 

The Italian Fiat, Macchi, Piaggio and Ambrosini concerns have 
been noted for many years for their attractive and serviceable 
training aircraft. At 244 we show Italy’s first jet trainer, the 
beautifully constructed G.80, powered with a de Havilland 
Goblin turbojet and capable of 550 m.p.h. 

The Scottish Aviation Prestwick Pioneer Mk 2 (246) is an 
excellent modern example of the high-lift, high-wing monoplane 
formula popularized by the Fieseler Storch. A five-seater, it 
takes off in 75 yd and lands in 66 yd. 


246 The Scottish Aviation Prestwick Pioneer Mk 2 (1951). 
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241 Prototype of the Avro Canada CF-100 all-weather fighter, 1950. 


242 Blackburn and General Aircraft G.A.L. 60, of 1950. 
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the Fiat G.80 trainer of 1951. 
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244 Powered with a D.H. Goblin: 


245 Auster Ambulance/Freighter of 1951, with Cirrus Bombardier. 





248 A version of this Douglas Skyray (1951) holds the speed record. 


249 First U.S.A.F. pilotless bomber was the Martin Matador, 1951. 


247 The R.A.F.'s first four-jet bomber—the Vickers Valiant B.1, 1951. 
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(1951 Cont.) A research project of uncommon interest, 
sponsored by the U.S.A.F., the N.A.C.A. and the Bell company, 
is the X-5 (246), built to investigate the aerodynamic effects of 
changing the degree of wing sweepback in flight (simultaneously, 
of course, compensating for the resulting shift of c.g.). No less 
striking in appearance, although it is the prototype of a 
standard naval fighter, is the Douglas Skyray (248). This 
design goes back to 1945, when reports and studies of Professor 
Lippisch, the German delta pioneer, came into the hands of 
a U.S. intelligence team. On October 3rd, 1953, the second 
Skyray prototype established the present world speed record 
of 753.4 m.p.h. and more recently underwent carrier trials. 

A contemporary of the Skyray, in the bomber category (and 
no less notable in concept) is the Vickers Valiant B.1 (247), 
featuring a moderately swept wing having roots of sufficient 
chord and depth to contain four Rolls-Royce Avons. The 
Valiant is the R.A.F.’s first four-jet bomber. A Mk 2 “pathfinder” 
version, believed to be stressed for very high speeds at low 
level, lately made its appearance. Though given a normal bomber 
designation (B-61) the U.S.A.F.’s Martin Matador (249) is 
pilotless. Turbojet-propelled and rocket-launched, it is vastly 
more effective (and more expensive) than the war-time V-1. 

The massive fighters at 250 and 251 are the D.H.110 and 

Gloster Javelin, designed to a specification calling for extremely 
high performance, heavy armament and elaborate radar search 
and navigation aids. The first fighter of its class to achieve super- 
sonic speed in a dive, the D.H.110 is powered with two Rolls- 
Royce Avons and at the time of writing is under development 
for the Royal Navy. The delta-wing Javelin is Sapphire-powered 
and by virtue of its low wing loading is uncommonly tractable 
at the lower end of the speed range. The maker’s chief test 
pilot avers that its characteristics “vary but little from those of 
any conventional old-type plank-wing aircraft.” 
1952 The majestic machines at 252 and 253 are pre- 
eminent examples of turboprop airliners. Three of the 150- 
ton Saunders-Roe Princesses have been built, though two have 
been “embalmed” and the whole project is still in the balance at 
the present time. The ten Proteus turboprops are mounted as 
four coupled pairs and two single units outboard; span is 
219ft 6in, fuel capacity 14,500 gal and gross weight 315 000 Ib. 

Bristol's Britannia has four single Proteus units, the economy 
of which, combined with the lowest specific structure-weight yet 
achieved in a transport aircraft, confer outstanding flexibility of 
load and range. 


252 Quiet, graceful, economical—the Bristol Britannia, 1952. 


253 A masterpiece of British aeronauti- 
cal engineering is the Saunders-Roe 
Princess double-deck, 150-ton flying- 
boat, first flown in 1952. 
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254 Latest member of the Avro 
family, which has included such 
historic machines as the Type 
504 and Lancaster, is the Vulcan 
deita-wing bomber, first flown 
in 1952. 


A dream come true was the Avro Vulcan bomber of 1952, for 
it was the splendid realization of the long-cherished “paper 
dart” ideal. The extreme cleanness of outline afforded by the 
delta configuration is admirably shown in the picture at 254— 
a picture which even to the layman is strongly suggestive of 
speed combined with load-carrying capacity. 

It is not often that a Minister of State refers to a new aircraft 
in such terms as these, used by the Minister of Supply on the 
occasion of the Vulcan’s first flight: 

“The advent of this huge four-jet delta plane represents 
yet another dramatic leap in the progress of British aviation 
and may well have a profound influence upon future develop- 
ment, not only in air warfare but also in civil transport. The 
bold decision to adopt the triangular wing for an aircraft of 


255 The helicopter airliner realized: Bristol's 173 Mk 1 (1952) 


this size and to dispense with the tailplane was an act of faith 
for which the designers and manufacturers deserve the highest 
praise.” 

A palpable advance in helicopter design was the Bristol 173 
Mk 1, shown at 255. A departure of particular interest is the 
use of two engines (Alvis Leonides) with a synchronizing shaft 
between them, which ensures that both engines turn at the same 
speed and enables one to drive both rotors if the other fails 
Earlier this year a 173 was fitted experimentally with wings— 
a feature which will be incorporated in later machines with a 
view to “unloading” the rotors and raising the cruising speed 

Two of the world’s smallest jet aircraft are the Swedish Saab 
Draken “double delta” research machine (256) and the French 
Sipa 200 Minijet (259). The Palas turbojet of the Minijet needs 
only 22 gallons of kerosine per hour. 

Resembling each other in layout are France’s land-based 
S.0.4050 Vautour (257) and the carrier-borne Douglas A3D 
(258). The A3D is the most formidable attack machine yet 
developed for naval use, and carries atomic, or other, weapons 
in great variety. 

At the foot of the page are two machines which made their 
debut at the 1953 S.B.A.C. Display: the Handley Page Victor 
four-jet bomber (260) and the Short S.B.5 research aircraft 
(261). The key feature of the magnificent Victor is the “crescent” 
wing, the relatively thick, sharply swept, inboard sections of 
which house the four Armstrong Siddeley Sapphire turbojets. 
Immediately outboard are thinner, less swept portions, and the 
outermost panels are very thin indeed, with even less sweep 
; The S.B.5 was built for research into the low-speed qualities of 
257 Among France's post-war best: the $.0.4050 Vautour (1952) sharply swept wings. 


256 Sweden looks ahead: the Saab Draken research aircraft (1952). 
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253 Seaborne air power, epitomized by the Douglas A3D (1952). 259 Jet runabout: the Sipa 200 Minijet (1952). 
260 The crescent-wing Handley Page Victor (1952.) 261 Low-speed research for high-speed flight: Short $.B.5 
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262 The world's largest helicopter is Piasecki’s YH-16 


American YF-100, at 267, is a very remarkable fighter indeed, 
as witness its achievement of supersonic speed on its maiden 
trip. 

A U.S. Navy fighter of altogether exceptional interest is the 
Convair Sea Dart (268). This is a delta-wing machine which, 
when at rest, is partially submerged in the water, and which rises 
into the air, and descends again, through the medium of “hydro- 
skis.” 

Remarkable French designs are the Hurel Dubois HD-31 
transport (269), with its wing of 20.2:1 aspect ratio, and the 
S.E. 5000 Baroudeur, at 270, a rocket-launched fighter/attack 
aircraft which takes off from a trolley and lands on skids. 

Last, at 271, is the Douglas X-3 research aircraft designed— 
when the power is available—for a Mach number of 3 (repre- 
senting 1,960-2,280 m.p.h., depending on height) and altitudes 
of the order of 200,000-300,000ft. Speculating on how this 
“phenomenal” machine will appear to readers half a century 
hence, we leave the great company of aircraft which have had 


Back to simplicity—the anti-submarine Short Seamew. their exits and their entrances during the first fifty years. 


265 By a famous French constructor: the Morane Fleuret trainer (1953) 
THE FIRST FIFTY YEARS... 


1953 This is the last page of a history; yet it is ahead 
of the news, for mostly the machines are unproven. 

First is the Piasecki YH-16 (262), the world’s largest heli- 
copter, weighing 35,000 Ib and capable of carrying 40 troops. 
Then comes the S.O. 9000 Trident (263), built to provide data 
for a supersonic intercepter and having a rocket motor in the 
tail and Turboméca turbojets at the wing tips. 

Above (264) is the Short Seamew anti-submarine aircraft, a 
sturdy, inexpensive type designed to operate from the smaller 
aircraft carriers. Below it, at 265, is the Morane Fleuret light 
jet trainer, with twin Turbomécas and side-by-side seating, 
followed at 266 by the Short Sherpa research aircraft, which 
has an “isoclinic” wing. The principle is that, instead of being 
as stiff as possible, the wing is relatively flexible and distorts, 
as the makers put it, “in an advantageous manner.”’ The North 


268 Delta-wing and hydro-skis: the Convair Sea Dart. 269 Seeking low induced drag: the Hurel Dubois HD-31. 


270 Trolley take-off, skid landing: the Baroudeur. 271 Designed for Mach 3: the Douglas X-3. 
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in this  three-view 
G.A. drawing of the 
Wright brothers’ first 
powered aircraft, the 
upper wing is omitted, 
for clarity, in the plan 
view. Flying-control 
wires are shown chain- 
dotted, bracing wires 
as solid lines, and 
stitch-lines on the 
fabric hatched. 
































WRIGHT FLYER 
Span 40ft 4in 
Overall length 21ft 
Height to airscrew tip Mt Jin 
Wing chord 6ft bin 
Wing area 510 sq fe 
Elevator area 48 sq ft 
Rudder area 20 sq ft 
All-up weight 750 Ib 
Wing loading 1.47 Ib/sq fe 





Wright engine 

(four-cylinder, water-cooled) 
Bore ... 4in 
Stroke 4in 
Power 12 b.h.p 
Speed 1,020 r.p.m 
Weight 170 Ib 
Fuel-cank capacity 1/3 gal 
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THE WRIGH! FEYER 


“The objects of our invention are, first, to provide a structure 

combining lightness, Strength, convenience of construction and 

the least possible edge resistance; second, to provide means for 

maintaining or restoring the equilibrium of the apparatus; and 

third, to provide efficient means of guiding the machine in both 

vertical and horizontal directions. We obtain these objects by 
the mechanism shown in the accompanying drawing.” 


HESE words form the introduction to an early patent 

specification by the Wright brothers, and the drawing 

showed an aircraft very similar in design to the historic 
“Flyer” above, though without an engine. It was with their 
gliders of 1900 to 1902 that the Wright brothers laid reliable 
foundations for the powered Flyer, and in particular solved 
the serious problem of effective control. 

The immediate predecessor to the Flyer was the Wrights’ ahird 
glider, based both on experience with their two earlier machines 
and on the test work performed on over 200 model wing-sections 
in their 16in-square wind tunnel. The third machine was origin- 
ally fitted with a tail unit comprising two fixed vertical fins on 
outriggers (the previous gliders had had no tail), and rolling 
motion was controlled by warping the wings in opposite directions. 

Only one main control-problem arose: due to the difference in 
drag between port and starboard wings when warped in opposite 


the aircraft tended to turn “against” the 
bank, i.e. towards the raised wing. The Wrights’ solution to this 
problem, which in large measure was responsible for the relatively 
good controllability of their powered machine, was to replace the 
twin fixed fins by a movable rudder and to link the rudder control 
with the wing-warping wires. This they described in their patent 
filed soon afterwards: 

“The same motion of the ropes which actuates the wing tips also 
presents to the wind that side of the vertical rear-rudder which is toward 
the tip having the smaller angle of incidence. The wing tip presented 
to the wind at the greater angle, under the usual conditions of flight, 
has both greater lift and greater drift, or resistance, than the other. The 
wing with the greater angle, therefore, tends to rise and drop behind, 
while the other sinks and moves ahead. Under these circumstances 
the longitudinal axis of the machine tends to turn toward the wing having 
the greater angle, while the general course of the machine through the 
air tends toward the wing which is lowest, with the result that a wide 
divergence soon arises between the direction which the machine faces 
and its actual direction of travel. By the use of a rear movable vertical 
rudder, so operated as to present to the wind that side which is toward 
the wing having the least angle, we obtain a turning force opposite to 
and greater than that arising from the difference in the resistance of the 
two wings, and thus are able to keep the longitudinal axis of the machine 
approximately in coincidence with the line of flight.” 

Well satisfied with the performance and control of the glider 
(which made nearly a thousand flights) the Wright brothers began 
serious work on the design and construction of their powered 


directions in a bank, 
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machine towards the end of 1902. Having fai'ed to find a car 
manufacturer able to supply a suitable engine—as re'ated in 
another article in this issue—they designed and built their own, 
a horizontal four-cylinder water-cooled unit. Construction of the 
airframe began in June 1903 and was completed by September. 

As on the Wrights’ g'iders, “the superposed horizontal surfaces 
formed by stretching c'oth unon frames of wood and wire con- 
stitute the ‘wings’ or supporting parts of the apparatus. Thev are 
connected to each other through hinge-joints by uoright standards 
and latera! stay-wires which, together with the lateral spars of the 
wing framing, form truss systems, giving the who!e machine great 
transverse rigidity and strength.” To accommodate the wing 
warping, however, “the hinge-joints admit of both flexing and 
twisting movenents.” 

Spruce and ash are widely used in the construction of the 
bip'ane. (We write in the present tense deliberately. for the 
mochine stil exists.) On the mainonlanes, spruce is used for the 
ribs and tips, and ash for the main spar, leading edge, and the 
short central trailing edge which supports the upver rudder struts. 
The ma'n snars are in three tenths each of 1:11/16'n « 14in cross- 
section (and slotted to depths of 5/16in to take the top and bottom 
capping of each rib) with a simple metal band slipped over the 
joints. From a consideration of these ‘ointe and the reduction in 
section due to the rib slots, the wing droop found on the machine 
cones as no surprise. The radius of this “anhedral arc” was 
meacured as 244ft. 

The leading edge takes the place of the normal front spar and 
is con*tructed of I4in « 1}in ash, rounded on the front face. The 
inter-p'ane struts, made of spruce, are of 1 15/16in « jin section 
at the centre, tapering to Ijin x fin at the ends. and have rounded 
corners, Their extremities carry jin wire eyes which engage 
with clins on the main spar and the leading edge. The trailing 
edeve of the wing is of piano wire pocketed into the fold of fabric 
(“Pride of the West” muslin) and attached to the ribs by tape. 
An interesting fact is that the semi-span. measured from the central 
strut, is 19ft 11 15/14in to port and 20ft 4 1/16€in to starboard. 
It is not known whether this was intentional or an indication of 
the manufacturing to'erances of 1903! 

The brothers Wright had produced sound reasoning to justify 
their choice of elevator configuration for their earlier gliders: 
“contrary to the usual custom, we place the horizontal rudder in front 
of the main surfaces or wings at a negative angle, and use no horizontal 
tail at all. By this arrangement, we obtain a forward surface which is 
almost free from pressure under ordinary conditions of flight, but which, 
even if not moved at all, becomes an efficient lifting surface whenever 
the speed of the machine is accidentally reduced very much below the 
no*mal, and thus largely counteracts that backward travel of the centre 
of pressure on the main surfaces or wings, which has frequently been 
productive of serious injuries by causing the machine to turn downward 
and strike the ground head-on.” 

The same configuration, though with twin surfaces, and without 
the negative angle of attack, was retained for the Flyer. Construc- 
tion of the elevators was of spruce, again with “Pride of the West” 
muslin as a covering for the flying surfaces. Movement of the 
elevator is achieved by a control frame comprising a jin-diameter 
steel tube with three control ribs and a spruce pulley wheel rigidly 
attached, and pivoting about two U-clips screwed to the vertical 
elevator bearers. The ribs of this frame are connected by pin- 
jointed struts at their leading and trailing edges to the actual 
elevator surfaces, which pivot on clips attached to the vertical 
bearers. A further three pin-jointed struts at the tips and centre 
connect the two elevator spars. 

Wires and chandelier chains passing over the spruce pulley con- 
nect the control frame directly with the puley at the end of the 
pilot’s horizontal control bar (which has a vertical hand-lever at 
the opposite end), Thus rotational movement of the bar caused 








Ignition of the Wright engine. 
The secondary shaft shown 
carries cams which operate the 


low-tension make-and-break 
mechanisms inside the cylinder 
heads. Contact between the 
points is first made as the 
cams press the spring levers 
against the spring-loaded stop ; 
the quick break which initict2s 
a spark between the points is 
caused by the spring levers 
slipping of the end of the 
cams. The copper strip con- 
necting the plugs is shown 
dotted. 
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by movement of the lever is transferred 
to the elevator. 

The rudder installation consists of 
two covered surfaces forming opposite 
sides of a rectangular box framework, 
which is pivoted top and bottom on its 
central axis at the extremities of two 
horizontal Vee spruce frames. The in- 
board ends of these frames are hooked 
on to the trailing edge of the upper wing 
and the main fuselage frame. 

Spruce and ash are again used for the 
members of this frame, which runs for- 
ward beneath the wings to end at the 
upswept elevator supports. Transverse 
skids are fitted across the frame, and spruce struts connect the 
upper plane with the bottom of the elevator supports, and the 
lower plane with the elevator supports at a — just above the 
control frame. Between the latter pair of struts, just ahead of 
the wing leading edge, the pilot’s elevator control bar is mounted. 

Linkages in the piano-wire control runs consist of short sections 
of chain passing over pulleys. As mentioned, wing warping was 
used in place of ailerons, and was combined with the movement 
of the rudder. To move the rudder and wing controls, the pilot 
twisted his body sideways, so moving the wooden cradle in which 
he lay. (The pilot’s position is prone, to the left of the engine 
and on the central portion of the lower mainplane: the prone 
position was chosen simply to reduce air resistance.) 

From the upper wing surface, wires pass from the top of the 
outboard rear strut (and from the top of the second rear strut) 
diagonally to the bottom of the third strut, along the lower wing 
to the corresponding strut on the opposite side, and diagonally 
up to the outboard (and second) strut at the other end of the wing. 
These wires are linked to the pilot’s cradle and another wire leads 
from the lower end of the outboard strut to the top of the third 
strut, and along and diagonally down again in symmetrical manner. 
The central portion of the lower wing-surface control-wire passes 
between two bell-cranks, to which are attached also the rudder- 
control wires; these pass to the bottom inter-rudder strut, crossing 
over shortly before attachment. 

The Wright engine weighed 170 Ib* and developed 12 b.h.p. 
at 1,020 r.p.m. (16 b.h.p. at 1,200 r.p.m. was obtained for the first 
few seconds after starting). It had automatic inlet valves, direct 
fuel injection, and magneto ignition. From the engine, the drive 
to the shafts of the two pusher airscrews was by chains (the port 
one crossed to provide counter-rotation), which passed through 
mild-steel guide tubes. A low-tension generator was incorporated. 

The airscrews were of spruce, carved from the solid, and had 
fabric-covered tips. Their design and construction followed much 
painstaking research work by the Wrights on model airscrews in 
addition to their previous work on aerofoils. Shortly after the 
biplane had been completed, the tubular airscrew shafts then fitted 
fractured during engine-testing and were replaced by solid shafts. 
The outer tube in which each shaft runs is braced in position 
between the upper and lower planes in a simple system of metal 
bearer-tubes and by two bracing wires. Airscrew thrust efficiency 
was stated to be 66 per cent. 

Instrumentation was simple yet ingenious, consisting of an 
anemometer, stopwatch and rev counter (not tachometer), 
mounted on the forward central strut. Flight duration and 
anemometer revs were automatically recorded, enabling the air 
speed to be calculated. 

The absence of a fixed vertical fin, a fixed horizontal tail and 
of wing dihedral made the 1903 Wright Flyer an aircraft with no 
automatic or “built-in” stability; the pilot had to control the 
machine manually and continuously during flight, and this was in 
accord with the brothers’ original design intentions. 

From 1928 until 1948 the actual Wright Flyer formed a part 
of the National Aeronautical Collection at the Science Museum, 
South Kensington, London. Prior to its return to the U.S.A. in 
1948, an exact replica of the biplane was constructed by the appren- 
tices of the de Havilland Technical School, for the Museum. 

Much help in the preparation of this description of the Flyer 
has come both from the de Havilland Company (Mr. H. D. 
Wright and Mr. W. Honeywood of the Technical School) and 
from the staff of the Science Museum, whose drawings of the 
original machine have contributed much to the detail and 
accuracy of our own specially prepared three-view G.A. on the 
previous page. 

To those who have found this brief description of interest, we 
would suggest a visit to South Kensington, to view there the 
excellent Wright biplane replica. Only by seeing the shape and 
form of this machine “in the flesh” can its interesting design and 
ingenious control system be fully appreciated. But more impor- 
tant than its technical interest is, of course, its place in history. 
For this is the machine that made history, just fifty years ago at 
Kitty Hawk. 

*Some authorities have quoted other weights for this engine, e.g., 
180 and 240 lb; but we believe 170 |b (including magneto and flywheel) 
to be a reliable figure. 


The lower end of one of 

the vertical struts, show 

ing its attachment to the 
leading edge. 
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SHELL salutes the aircraft industry 


and mentions with pride that from 
the first flight across the English Channel to 
the latest jet records, SHELL fuels and 


lubricating oils have ALWAYS risen to the occasion. 


First non-stop Transatlantic Flight, West to East, Sir John Alcock, Sir Arthur W. Brown 


928 


First solo flight — England to Australia, Squadron Leader Bert Hinkler 


Lt.-Com. “ Mike” Lithgow used Shell Aviation Turbine Fuel to push air-speed record higher. 


SHELL-MExX and B.P. LTD., Skell-Mex House, Strand, London, W.C.2. 
Distributors in the United Kingdom for the Shell and Anglo-Iranian Oil Groups. 


You can be sure of 
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The Dream oft Elight 


Borne across the ages by Daedalus’ winged 
spirit, such a dream filled the minds of visionary During the fifty years of flight, 


men. Undaunted by persistent failure and Cellon Aircraft finishes 
F be : P have played an unceasing part 
the active censure of fellow men, their hopes continued ileal gt 


in the production of 
to soar skywards. One day, two brothers 
flying machines. Cellon finishes 
perched uncertainly upon their work of wood and 
today protect and 
wire—moved through the air from here to enhance aircraft of all types, 
there in controlled flight. Quietly the worid over. 


the dream became reality. 


CELLON 
cha i, Grnishes 


CELLON LIMITED : KINGSTON-ON-THAMES -: TELEPHONE KINGSTON 1234 


Cvs~-787 
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THE ROYAL TOUR 
OF THE WORLD 


Twenty Thousand Miles by Air: The Queen 


Demonstrates Her Faith in Air Transport 


Britain is travelling round the world to visit the 

Dominions and Colonies. During the tour on which 
Queen Elizabeth II has embarked, with the Duke of Edin- 
burgh, she will cover a total distance of 50,000 miles, will 
touch all seven continents of the world, and will be seen for 
the first time by her subjects in the South Seas, New Zealand, 
Australia and Ceylon. In New Zealand and Australia, 
particularly, her tour will include a large number of scattered 
and remote communities which, but for extensive use of air 
transport, time would not allow her to visit. 

It was at Her Majesty’s own request that arrangements 
were made for her to fly no less than 10,000 miles in Australia 
alone. Having already flown over 4,000 miles across the 
Atlantic (again as the first reigning monarch to do so) she 
is now aboard the liner Gothic approaching Fiji, whence she 
will fly to Tonga. After her visit to New Zealand and 
Australia, she will travel by sea via Ceylon to Aden, and there 
she will once more board an aircraft. She will fly from Aden 
to Entebbe and thence to Tobruk, covering in two days of 
travel a distance equivalent to almost the whole length of 
the African continent. 

It can be said that without the use of air transport so 
extensive and thorough a tour would not have been possible, 
and that many of Her Majesty’s subjects would have been 
deprived of this unique opportunity of seeing the monarch 
to whom they owe allegiance. But the Queen is no new- 
comer to air travel. Both she and the Duke of Edinburgh 
have, on numerous occasions, made use of the Vikings of 
the King’s Flight, and have also undertaken together some 
notable long-distance air journeys. Before her accession to 
the throne they flew to Canada from England at the start of 
their Canadian tour in 1951. The aircraft on that occasion 
was the same Stratocruiser, Canopus, which carried them to 
Jamaica on November 23rd-25th. They also flew to Kenya, 
in 1952, at the beginning of the Australian tour which was so 
sadly interrupted by the death of the late King. The aircraft 


| YOR the first time in history a reigning monarch of Great 


Departure: The Queen and the Duke of Edinburgh board the Stratocruiser 
“‘Canopus’’ at London Airport on the evening of November 23rd. 


then was an Argonaut of B.O.A.C. The Queen has also 
shown a keen interest in air travel and a knowledge of air 
matters which has surprised the experts. She is at present 
patron of the Guild of Air Pilots and Air Navigators, and was 
previously Grand Master of the Guild. The present Grand 
Master is the Duke of Edinburgh. He is, of course, a qualified 
Service pilot and frequently flies his own D.H. Devon. 

Yet travel by aeroplane, and all that it has come to imply 
in the modern world, is but fifty years old. Within living 
memory powered flight was a mere dream, and a challenge 
to the courage and ingenuity of the individual pioneer. Air 
transport as we know it today was not even seriously con- 
templated. In so short a span of time aircraft have been 
developed weighing sixty tons or more and equalling in size 
the craft which carried the sailors of the first Elizabethan age 
over to the New World. And these aircraft—both British 
and American types are concerned—have attained a standard 
of reliability and safety such that the Queen had no hesitation 
in deciding to make use of them for normal travel. 

It is proposed in these pages to describe the arrangements 
made for air travel during the royal tour—to indicate graphic- 
ally the significance of air transport in the Queen’s journey 
and to demonstrate the advantage that travel by this means 
confers both on Her Majesty and, directly and indirectly, on 
her subjects. 

Fiji, Tonga and New Zealand.—Next Thursday, December 
17th, the Queen and the Duke of Edinburgh will arrive at 
Suva, in Fiji, aboard the liner Gothic. There they will receive 
the traditional welcomes of the island and open the new 
Central Medical School and inspect the Adi Cakobau School. 
On the following day they will be formally welcomed in the 
Colony’s Legislative Council Chamber. During the morning, 
they will drive to the R.N.Z.A.F. flying-boat station at 
Laucala Bay, and there board a Solent of Tasman Empire 











THE BLUFF Jan 30 





This map shows the complete route of the tour. 
Dotted and full lines indicate the portions covered 
by sea and air respectively. 


PANAMA CA 
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Airways. This is one of the very few companies left in the 
world which still operates flying-boats on scheduled passenger 
services. The Solent will take the royal couple from Laucala 
Bay past the southern coast of Vitilevu to land at Lautoka, 
where they will go ashore at the Colonial Sugar Refining 
Company’s wharf. After a series of official engagements on 
this side of the island, they will return in the Solent to Laucala 
Bay on the same day. 

At nine a.m. on December 19th, after a 21-gun royal salute 
by a shore battery of the Fiji Artillery, Her Majesty will take- 
off in the Solent for the three-hour flight to Nukualofa in 
Tonga. Here she and the Duke of Edinburgh will be enter- 
tained by Queen Salote and members of her Government. 
They will watch Tongan dancing and attend a service in the 
Wesleyan church. Their visit will last altogether just over 
24 hours, and they will leave Tonga in Gothic on December 
20th bound for New Zealand. 

Three days later, on December 23rd, Gothic will dock at 
Auckland, and the tour of New Zealand will begin. They 
will remain in the dominion until January 30th, visiting many 
of the towns both on the North and South Islands. They 
will travel through the length and breadth of New Zealand, 
making many of the more difficult and lengthy journeys by 
air. From Rotorua to Gisborne, they will travel in a Heron 
of National Airways Corporation. The aircraft, which will 
be modified as a ten-seater, and piloted by the Corporation’s 
operations manager, Capt. H. C. Walker, is being used for this 
flight because Rotorua Airport is too small to accommodate 
a Dakota in certain weather conditions. 

On all the other six flights that the Queen will make in 
New Zealand, the aircraft will be a specially modified Dakota 
from No. 42 Squadron, R.N.Z.A.F. As announced in Flight 
of August 21st, the R.N.Z.A.F. has formed a Queen’s Flight 
at Ohakea, near Wellington. This unit is well advanced in 
its training and the royal aircraft itself has been prepared with 
great care: new engines have been installed, and every type 
of radio equipment and navigational aid used in New 
Zealand has been added. Furnishing materials are either 
non-inflammable or flameproofed. The Dakota will carry 
eight passengers, and other aircraft, including a Dakota, a 
Devon and a Bristol Freighter, will carry the royal retinue and 
the necessary servicing personnel for the Flight. 

On landing at Gisborne on January 6th, the Queen will 
board the royal Dakota and fly to Napier. Three days later, 
having crossed North Island, she will fly from New Plymouth 
to Wellington. From Wellington she will make many visits 
in the surrounding area, both by train and car, and will finally 
leave by air from Wellington’s Paraparaumu Airport on 
January 16th. She will fly to Blenheim and thence on the 
same day to Tahunanui Airport, Nelson. After a night stop 
at Nelson, Her Majesty will fly to Kavatiri Airport, Westport, 
and, after a public welcome there, will continue to Hokitika, 
on the west coast of South Island. 

From Hokitika the Queen and the Duke of Edinburgh will 
travel by rail and road to the southern tip of South Island. 
They will visit Christchurch on the east coast and Dunedin, 
and depart in Gothic from Bluff on Saturday, January 30th. 
The liner will then carry them to Sydney, where they will 
begin their tour of Australia. 

Australia.—As the ship approaches Sydney on February 3rd 
she will be met by an escort of R.A.A.F. Vampires and 
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New Zealand: The heavy lines show the routes of the royal party’s 
flights during their visit to the Dominion. 


Mustangs. In a statement made during November, the 
Minister in charge of the Royal Visit, the Rt. Hon. Eric J. 
Harrison, M.P., said : 

“Her Majesty the Queen and H.R.H. the Duke of Edinburgh 
will visit edly fifty country centres, in addition to capital 
cities ... This has been made possible by Her Majesty’s readi- 
ness to undertake a most extensive flying programme, which 
includes 35 separate flights totalling just on 10,000 miles. Her 
Majesty has approved the programme substantially as submitted 
by the Commonwealth and State Governments. Some slight 
variations were made at the suggestion of the Queen, who 
examined the itineraries with the most lively interest and in the 
closest detail. The programme will take Her Majesty and His 
Royal Highness to Cairns, near the northernmost part of Aus- 
tralia, to Hobart in Tasmania, to the richest pastoral, agricul- 
tural and dairy areas, and the most populous industrial centres, 
and to the scenic beauty of the Great Rossier Reef, off Queens- 
land, and the Blue Mountains of New South Wales.” 

For 28 of the 35 flights the Queen and the Duke of Edin- 
burgh will fly in a specially modified Dakota of the R.A.A.F. 
Altogether, the Royal Flight specially formed for the tour 
will consist of six Dakotas, two prepared for the Queen’s own 
use, and four held for her retinue and for baggage. All the 
aircraft are drawn from No. 86 Transport Wing. 

The remainder of the flights will be made in civil airliners, 


The marine air base atLaucala Bay, Fiji, showing a Short Solent of the type in which the royal party will fly across the island, and afterwards 


continue to Tonga. 


This, it will be remembered, is the Pacific island ruled by Queen Salote, who visited London for the Coronation. 
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ime POWER TO FLY 


We lay no claim to the association of 
some mythical ancestor with the attempt 
of Icarus to fly to the sun. Nor, on 
the occasion of this fiftieth anniversary 
of powered flight, to have supplied the 
first gallon to the first piston-engined 
aircraft which flew. 

We may claim, however, that since 
the early nineteen-twenties, BP has 
been in the forefront with those who 
have accepted the responsibility to 
provide the power for those who fly. 
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Anglo-Iranian Oil Company, Limited 














Paraparaumu airfield, which Her Majesty wil! use during her stay at Wellington, New Zealand. 
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particularly the longer journeys, such as that from Adelaide 
to Kalgoorlie (1,000 miles), and the only over-water flight, 
from Launceston, Tasmania, to Melbourne. This oversea 
flight will cover a distance of about 300 miles and will be 
made in a four-engined aircraft. 

On Saturday, February 13th, the royal party will land at 
Canberra after flying from Wagga Wagga. There, on 
February 15th, Her Majesty will hold an investiture at 
Government House. At an official reception she will then 
interview a delegation from the Commonwealth Territories, 
Northern Territory, Papua, New Guinea, Nauru and the 
Norfolk Islands. The delegation has been arranged because 
it was impossible for the Queen to visit these territories. In 
the afternoon of February 15th, Her Majesty will exercise 
her right as Sovereign and open the Commonwealth 
Parliament. 


The crew of the Royal Australian Air Force 
Dakota. Left to right: S/L. J. G. Cornish, 
captain; Sister G. E. Bury, stewardess; F/L. T. C. 
McGrath, signaller; S/L. C. W. Brackenridge, 
navigator; P/O. R. Newson, co-pilot. 


As the accompanying map shows, the Queen will visit prac- 
tically every centre of population in Australia and reach some 
of the most outlying communities in a few hours by air. 
These she would in all probability have been unable to visit 
by any other form of transport. The Duke of Edinburgh 
will make a visit by air to Woomera, the centre of the weapons 
testing range, and he will on another occasion make an inspec- 
tion of the Flinders Naval Base, near Melbourne. 

Finally, after using Perth as a base between March 27th and 
29th, and seeing many of the outlying communities in the 
area, the royal visitors will sail from Fremantle for Colombo 
on April Ist. 

Ceylon, Africa and the Mediterranean.—From Fremantle 
the Queen and the Duke of Edinburgh will travel in the liner 
Gothic across the Indian Ocean, visiting the Cocos Islands 
on April 5th, and arriving at Colombo in Ceylon on April 10th. 
There they will visit Polonnaruwa, the ruined city of King 
Parakrama the Great. On Easter Day, April 18th, they will 


In Australia the royal visitors will make 35 flights covering nearly 10,000 miles. Their routes are shown on this map of the Commonwealth. 
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THE ROYAL TOUR OF THE WORLD... 


travel by road to Kandy, and on Easter Monday will watch 
the Peranera ceremony from the Octagon tower of the 
Buddhist Temple of the Tooth. On April 20th the Queen 
will return to Colombo and on the following morning she 
will hold an investiture at Queen’s House. In the afternoon 
the royal party will embark in Gothic for Aden, On April 27th, 
when the liner reaches Aden, the Queen and the Duke of 
Edinburgh will disembark from her for the last time. After 
a tour of the Aden Protectorate, they will board a B.O.A.C. 
Argonaut and fly to Entebbe in Uganda, arriving on April 
28th. Here they will spend three days, during which they will 
meet many of the people of the territory and inspect the work 
proceeding on the great Jinja dam and hydro-electric station. 
They will then leave Jinja airfield in a Dakota of East African 
Airways Corporation and return to Entebbe. On the evening 
of the following day, they will again board the B.O.A.C. 
Argonaut and fly to El Adem, Tobruk. No decision has yet 
been taken on the particular aircraft or crew for this section 
of the royal tour. B.O.A.C. run a regular Argonaut service 
between London and Aden on behalf of their subsidiary, 
Aden Airways. No extensive preparations for this flight are 
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A Canadair Argonaut 

(Rolls-Royce Merlin en- 

gines) of the type in which 

the Queen and the Duke of 

Edinburgh will fly from 

Aden, via Entebbe, to 
Tobruk. 


A D.H. Heron of the type 
in which the royal visitors 
will fly from Rotorua to 
Gisborne in New Zealand. 


therefore necessary and B.O.A.C. will not select the aircraft 
and crew until a few weeks before the date of the journey. 

As in so many other instances during the tour, the visit to 
Uganda was made possible solely through the use of air 
transport. The journey from Entebbe to Tobruk is normally 
accomplished by means which would have been impossible 
for Her Majesty. This will not, of course, be the Queen’s first 
visit to Entebbe. After the cancellation of her journey to 
Australia, when the death of her father, the late King George 
VI, caused her immediate return to London, she flew from 
Kenya to Entebbe by Viking, and was there met by the royal 
Argonaut in which she returned to England. 

At Tobruk the Queen and the Duke of Edinburgh will 
board the newly completed royal yacht, Britannia, for the 
journey home. On the way, Her Majesty will visit Malta (it 
will be her fifth visit to the island) and Gibraltar, where she 
will receive the keys from the Governor and unveil a plaque 
at the Colonial Hospital in memory of her father, whose 
memorial in Gibraltar is to be a children’s hospital. 

Britannia will leave Gibraltar on May 11th and arrive in 
London on May 15th to complete the six-months’ world tour. 
The Royal party will have covered about 50,000 miles during 
the tour, and of this distance about 20,000 miles will have been 
by air. 


The new royal yacht, 
“Britannia,”’ which will 
carry the royal party back 
to England from Tobruk. 
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The way 
things are shaping... 


. It may well be child’s play for the 
slide-rule types, who save old envelopes for 
jotting jet airliner designs on the backs of, 
to forecast the shape and speed of the air- 
craft of the next SO years. As for us, we 
are sure that in A.D. 2003, when it comes to 
specifying paints and finishes, the designers, 
manufacturers and operators of aircraft will 
still be saying— 


Let’s ask Dockers * 


FULLY A.I.D & A.R.B. APPROVED 
Nak vs ?, Spinks, Luguers and Luornishes for CUIY fruipeo IC 
LADYWOOD ! : BIRMINGHAM ° 16 


* AS MOST OF THEM DO TODAY 
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The pioneers of 


strong light aluminium alloys 


*DURALUMIN’ is the 

registered trade-mark 

denoting the original strong, 

light, aluminium alloy. 

Its development in this country 

by James Booth & Company 

Limited made possible the first 

British all-metal aircraft. 

From the days of airships to 
REGD. TRADE MARK 

the present time, its 

strength and versatility have 

consistently kept pace with 

the triumphant progress of the 

aircraft designer to the 


sonic barrier and beyond, 


Rey 


James Booth & Co. Limited 


ARGYLE STREET WORKS BIRMINGHAM 7 


The largest extrusion capacity in the country—the first 
to install a 12,000 ton forging press-—-makers of sections, 
tubes, sheets, plate, wire and large forgings—our 
technicians will be glad to advise without obligation. 
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Aircraft Design and Manufacture 
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Co-operation between Nations in 


has offered a unique opportunity for casting our minds 

back to survey the progress of powered aeronautics. The 
development of aircraft design can be clearly traced with the 
help of the main feature article of this issue, but power units 
and divers articles of equipment have also played their part 
through the years, and the narrative which follows introduces 
some of these major components by recalling the many occa- 
sions upon which engineers of one country have collaborated 
with those of another to develop a product distinctly better 
than any which had gone before. 

Today—unhappily, from one aspect—the aeronautical research 
scene bears little resemblance to that of 1909, the year in which 
this journal began publication. It has become a vast and costly 
business (in the strictly commercial sense of the word) in which 
decisions based upon international contingencies, and orders and 
instructions to proceed, stem mainly from Government levels. 
Certainly there are very few who any longer treat aviation as a 
hobby. 

It is both surprising and heartening to find that, in spite of this, 
unbounded good-will still exists between individual engineers of 
all countries, springing perhaps from a mutual enthusiasm which 
extends from the days when design, construction and testing of 
each aircraft was carried out by one man, or at most a small group 
of men. In some instances this fellowship still flourishes, even 
in the keenly competitive atmosphere today. 

Originally, most of the progress in the fight against gravity was 
made by private enthusiasts of independent means. During the 
formative period before the first Great War, France was the 
acknowledged leader; French engines were largely responsible 
for this fact, and the Antoinette vee-eight series were bought by 
enthusiasts in many countries. An even greater step forward was 
the Gnéme rotary engine, illustrated on this page, which can 
almost be regarded as having provided the key to efficient and 
reliable powered flight. It first appeared in 1908, and later 
deve'opments included the 100 h.p. Gnéme, the 80 h.p. Le Rhone 
and Clerget and the Gnéme monosoupape. All these were the 
subjects of international production licences and agreements, and 
they also led to our own Bentley rotaries. 

As the Edwardian era receded it took with it what might be 
termed the age in which flight was an end in itself. By 1911] 
Britain already had the basis of a powerful aircraft industry 
which included names famous today: Avro, Blackburn, British 
and Colonial (Bristol), de Havilland, Handley Page, Short and 
Vickers. Already some of these makers were building for a world 
market. But one of the most widely used machines, and one on 
which hundreds of early pilots learned to fly, was the biplane 
designed in France in 1912 by the Englishman Maurice Farman 
It was also built in Britain by the Aircraft Manufacturing Com- 
pany, and became known as the Longhorn. 

Many other French machines were built in England during the 
war, among them the Nieuport and S.P.A.D. (or, as it was often 
spelled, Spad). This country, in turn, supplied designs to others, 
and hundreds of Sopwith 1}-strutters and D.H.4s were built 
abroad, many of the latter being made in the United States with 
the country’s new Liberty V-12 engine of no less than 400 h.p. 
—which was in turn fitted to certain British aircraft. 

A case in which the wheel of co-operation turned full circle 
is that of the fine Porte flying-boats. In 1913 Lt. J. C. Porte, 
R.N., had become closely associated with Curtiss flying-boat 
development and during the war he supervised independent 
British development of Curtiss designs for the R.N.A.S. At 
Felixstowe, Porte and his team’ completely re-engineered the 
big boats, by far the most significant step being the adoption 
of the stepped planing bottom. This work led to the world- 
beating F-series and, in 1917, the F.5 was adopted by the U.S 
Navy as its standard patrol boat, and licence-built in America 
with Liberty engines. 

The Versailles Treaty of 1919 expressly forbade Germany to 
construct aircraft of a military character, and that country gradu- 
ally began to establish factories or agreements in other countries 
which enabled her to evade the terms. But German civil aircraft 
went from strength to strength throughout the 1920s, and Junkers 
transports—sturdy, corrugated-metal monoplanes—were not only 
in world-wide use, but were built in several countries. One such, 
the G.24, had been disallowed by the Allied Control Commission, 
and it caused quite a stir when the prototype appeared in 1924; 


: i ‘HE great anniversary which this issue commemorates 


This early Gnéme rotary, although a member of a tribe inherently fore- 
doomed, was instrumental in assisting the early development of flight 


rumour had it that it had been constructed in Russia. Sweden 
and Switzerland were other associates in German work, and a 
forerunner of the stuka series of Ju87s, the Junkers K-47, was 
secretly built in Sweden. 

Early in the 1920s Capt. Geoffrey de Havilland approached 
Maj. F. B. Halford, who had been principally responsible for 
the wartime B.H.P. engines, to see whether there might not be a 
future in making a four-in-line aero engine of some 60 h.p. 
De Havilland suggested that the Airdisco 120 h.p. engine might 
be “cut in half” for this purpose, and Maj. Halford concurred 
Thus was the first Cirrus engine born; and what makes it inter- 
national is the fact that the original A.D.C. engine had started 
life as the Renault 80 h.p. V-8. ‘Thus, all the Cirrus engines, and 
also to a lesser extent the Gipsies themselves, had their earliest 
conception in a French engine of the Great War period. 

At this time America had by no means concentrated on the 
air-cooled radial; the Liberty has already been mentioned, and 
another fine liquid-cooled design was the Curtiss D-12 with which 
the Schneider Cup-winning Navy racers of 1925 were powered 
This 470 h.p. (550 h.p. in racing trim) V-12 set designers think 
ing. Mr. C. R. Fairey, as he then was, did more; he went to 
America and bought complete English rights for the engine, which 
his company built as the Felix. 

At the same time the Fairey company obtained a licence to 
build the metal airscrew developed by Reed in America, and 
Fairey-Reed airscrews were themselves developed and so!d in 
England. ‘Thousands were used in such machines as the Oxford 
and Swordfish 

The Fairey Felix was the engine which assisted the Fox two 
seat bomber to outpace the best fighters of the 1920s. Although 
on'y one squadron of Foxes saw service with the Royal Air Force, 
a Rolls-Royce-engined deve'opment was ordered by Belgium early 
in the 1930s, together with numerous Firefly fighters. An especi 
ally large contract—for £300,000—was agreed on condition that 
the aircraft were built in Belgium, by Belgian labour. Mr. Fairey 
lost no time in establishing a Belgian branch of the company, in 
a leased factory near Charleroi. The companies are still connected; 
Avions Fairey are now about to cease production of the Meteor in 
favour of the Hunter. 

Many other engines achieved “internationality” during the 
1920s; outstanding was the Bristol Jupiter, which was licence 
built in France, Italy, Germany, Sweden, Belgium, Czecho 
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Switzerland, Canada, Poland, 
Not even British turbojets 


slovakia, Yugoslavia, Portugal, 
Hungary, Spain, Russia and Japan. 
can yet equal this record. 

Pratt and Whitney radial engines were from the start successful 
and they, too, were built in many countries. Germany built the 
Hornet from 1929, when B.M.W. obtained the Pratt and Whitney 
licence for that engine. As the years passed, the B.M.W. Hornet 
became an individual engine in its own right, and it was later 
known as the B.M.W. 132. Thus styled, it powered thousands of 
Luftwaffe aircraft, and also served as a basis from which was 
developed the excellent B.M.W. 801. Any who wish to examine 
German and American solutions to similar problems may care to 
compare the Double Wasp of the Thunderbolt with the 
B.M.W. 801 of the Fw190, for both engines have a common root. 

Hawker biplanes were built and used, in various forms, from 
the arctic to the tropics, fitted with all kinds of engines from the 
shapely Kestrel to the huge Hornet radial. Belgian-built Faireys 
become more continental by their switch to the Hispano-Suiza 
engine. The final developments were the beautiful Fant6éme and 
Féroce—biplanes good for some 270 m.p.h., and armed with 
cannon. Some were supplied to Russia, a country then beginning 
to make an aeronautical name for itself. The Hispano-Suiza 
engines were themselves modified and mass-produced in very 
many countries; in Russia, in fact, many of the in-line power units 
used in World War II were directly developed from French 
Hispano designs, and later variants are still in large-scale use in 
the Soviet Union. 

Late in the 1930s Sweden decided not to order any more military 
aircraft abroad, but to become self-sufficient in this respect. Types 
already in use included the Northrop/Douglas 8A and the 
Hampden. The Ju86 was also used, fitted with Bristol Mercuries, 
and Junkers also received an order for this aircraft, in airliner 
form, from South Africa, the power units in this case being Rolls- 
Royce Kestrels. The domestic Ju86 transport usually had Junkers 
diesels, which had themselves been licence-built in Britain and 
France. Other engine/airframe collaboration between Britain 
and Germany concerned the He70, which Rolls-Royce used to test 
the Kestrel, and later the first Merlins. 

A rather similar story can be repeated today in Spain. The 
Spanish nationalized industry has been building Me109 fighters 
and He 111 bombers for many years; and these are generally 
fitted with Merlin engines—war surplus in most cases. 

Shortly before the outbreak of war in 1939 Alvis, Ltd., came 
to an agreement with the French firm of Gnéme-Rhéne, by which 
the British company were enabled to build French radia! engines 
under licence; the first three English-named units were the Pelides, 
Maeonides and Alcides. After the war Alvis brought another 
engine, the Leonides, to a high state of development, and it now 
serves as our only power unit in the range 400-1,000 h.p. A 
particularly interesting aspect is that Alvis, having discarded the 
original Gnéme-Rhéne engines, have undertaken independent 
development of their own 14-cylinder two-row engine, which will 
shortly be in large-scale use as the Leonides Major. Meanwhile, 
the French concern, nationalized under the uninspiring title of 
S.N.E.C.M.A., have completed a precisely parallel development 
of an engine now marketed as the S.N.E.C.M.A., 14X. 

Gnéme-Rhone, of course, were kept in production during the 
war in order to supply engines to the Luftwaffe for such aircraft 
as the huge Me 323 transport and the Hs 129 ground-attack type. 
“Co-operation” between the French and their German rulers 
produced many aircraft and engines some of which have been 
developed since 1945. Arsenal, for example, have turned the 
Junkers Jumo 213 engine into a very efficient 2,000 h.p. unit, 
which powers some of the big Noroit patrol amphibians. 

A case of France having to develop a basic German design, in 
addition to undertaking its production, is the Me 208, a tricycle- 
undercarriage light-transport. Messerschmitt farmed out all work 
on this type to the French industry, who fitted it with a Renault 
engine and, after the war, continued to develop it as the successful 
private-owner Nord 1100 series—named Noralpha. Sterner stuff 
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was the huge Heinkel He 274, a variant of the He 177 with four 
separate engines; this was entirely developed and tested in France 
during and after the war. And the widely used Sipa S.11 and 
§.12 series of military trainers are direct developments of the 
Arado 396 trainers which were built in France for the Luftwaffe, 
their Renault engines being of original German Argus design. 
Similar engines are used in the Nord-built Martinet transports, 
which were designed as the German Si 204; and until recently 
France was actually building the evergreen Ju52/3m. =e 

The expansion of the R.A.F. and French Armée de l’Air in 
1937-8 caused both countries to turn to America. The Douglas 
Boston and Martin Maryland were initially developed against 
French contracts, while the famed Hudson was evolved from the 
Lockheed 14 transport according to British directions. Later, the 
Hudson was adopted by the American services. 

With the outbreak of World War II, international co-operation 
in air affairs became vital. For the Empire Air Training plan, 
Oxfords, Ansons, Harvards and Tiger Moths were required in 
great numbers, and these types were built in various parts of the 
Empire. Some versions of these well-known stalwarts became 
quite different from the British original, particularly in the case 
of certain Canadian Ansons. Some of these had Vidal moulded 
fuselages of laminated wood and resin bonding, and Pratt and 
Whitney or Jacobs engines. The Tiger Moth could also become 
very un-British, with a Perspex canopy and Menasco engine. 

In armament especially, there has been remarkable collabora- 
tion between all nations. Before the war Britain had decided to 
standardize on the 20mm Hispano cannon and the 0.303in Brown- 
ing machine-gun as the standard aircraft weapons, although neither 
was British. Several factories were established for the manufac- 
ture of these weapons, under supervision of the Ministry of Supply, 
and experts from both France and America assisted in getting 
modifications made and production started. During the war 
Britain and America worked closely on armament problems, and 
this country provided an immense amount of assistance in the 
developing of weapons systems for American combat aircraft. 
They in turn supplied very good twin-0.5in power-driven turrets 
to Canada and Britain for installation in bombers. 

Possibly the closest Anglo-American collaboration. was that 
connected with radar; by 1941 we had advanced so far that the 
techniques were completely new to America, but the latter’s huge 
radio industry rapidly began to make itself felt. After suitable 
prototype airborne interception equipment had been sent over, 
America made her own modifications for installation in such air- 
craft as the Havoc and Black Widow. They in turn are now further 
ahead in production than we appear to be, and the latest British 


The Schneider-winning Curtiss 


D-12, which was adopted in 
Britain as the Fairey Felix. With 
it came the Fairey-Reed airscrew. 


Early examples of the Anglo- 

American Mustang, designed to 

British requirements and later 

fitted with British engines made 
in the U.S.A. 





This Pratt and Whitney J42-P-6 is 

one of several foreign-developed 

variations on the basic Rolls- 
Royce Nene. 


night fighters are equipped with American interception equipment. 

The first target-sensing transponders were British and it was 
from them that America mass-produced proximity fuses. A joint 
development by both countries is the error-indicator carried by 
air-to-air targets. Radar bomb sights were another Anglo- 
American undertaking, in which both countries are today self- 
sufficient although in close touch. In the field of navigation, 
Britain developed the first hyperbolic pulse systems, such as Gee, 
from which has been evolved continuous-wave Decca, and 
American devices such as Loran. 

Gas-turbine development was also very much a joint effort after 
the first discussion with the American General Electric company 
in the autumn of 1941. The original Whittle engine had been 
developed by Power Jets and later by B.T.H., Rover and Rolls- 
Royce. Independent work had been begun ‘by Major Halford 
and the D.H. engine company, Metropolitan Vickers and Arm- 
strong Siddeley, the two latter concentrating on the axial com- 
pressor which had been studied by Dr. Griffiths and the R.A.E. 
since 1926. On the enemy side, von Ohain and Heinkel (later with 
Hirth), Daimler Benz, B.M.W. and Junkers had all built turbo- 
jets; and the two latter companies were in production. 

Later development saw the British concept independently 
developed by American G.E.C., who then turned to the axial 
layout and passed some of the work to Allison, who have since 
made many thousands of engines. D.H. engines have been con- 
verted to metric units and mass-produced in Sweden and Switzer- 


land, while Rolls-Royce turbojets have been used as the basis for 
important units in France, America and Russia. 


The German 
engines have, in turn, been developed in France, Russia and 
Japan, in most cases largely by German engineers. 

The two main licence-producers of Rolls-Royce engines are 
Hispano-Suiza and Pratt and Whitney, both of whom have gone 
on to make their own modifications to the basic Nene design. 
The latest Hispano Verdon and Pratt and Whitney J48 are perfect 
examples of national resource and character working on a standard 
British product—in this case the Tay, which Rolls-Royce dropped 
in favour of the axial Avon. Early members of the great Avon 
family are themselves now in production in several countries. 

A particularly good example of co-operation is provided by the 
recent agreement between Rolls-Royce and the American West- 
inghouse company. Owing to severe technical trouble the 
Westinghouse turbojet production programme has fallen seriously 
behind schedule; Rolls-Royce are now in close association with 
Westinghouse and are not only providing considerable technical 
assistance but are prepared to let Westinghouse market, or manu- 
facture under licence, engines of Rolls-Royce design. And this 
exchange will not be only one-sided. 

Back in 1940 the rapidly growing firm of North American 
Aviation undertook the design of their first full-blooded fighter 
—to a British specification. This machine, the N.A.73 Mustang, 
was originally handicapped by its low-altitude Allison engine; 
re-engineered by Rolls-Royce to take the two-stage Merlin, it 
became one of the most efficient piston-engine fighters ever built. 
The Merlins for Mustang production were themselves built in 
America by the Packard Motor Company who also supplied 
engines for Canadian-built Mosquitoes and Lancasters and for a 

variety of Curtiss fighters. 

The first American jet aircraft, the Bell XP-59, was fitted with 
American-built Whittle units; but the excellent Lockheed XP-80 
first flew with the Halford H-1 turbojet which was later known as 
the Goblin. This was international co-operation in the fullest sense, 
for de Havillands actually diverted the only available engine 
cleared for flight in order that the Lockheed might take the air 
in the shortest possible time. Lockheed turned the tables on 
Britain when Rolls-Royce borrowed a production F-80 in order 
to test their Nene turbojet, later in 1944. Today two of the 
F-80’s descendents enter the story: the F-94C Starfire uses an 
American-developed version of the Rolls-Royce Tay, while the 
T-33 is licence-built in Canada with the Nene. 

These T-33s are built by Canadair, Ltd., at Montreal, who will 
always be remembered for their magnificent effort in providing a 
considerable number of Merlin-powered transports, based on the 
DC-4 and DC-6, in a remarkably short time. These machines, 
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which today form the backbone of B.O.A.C. and 
Trans-Canada Airlines, are full of American and 
British equipment, much of which was specially 
developed for this aircraft. There is a possibility 
that our own Britannia will in turn be licence- 
produced by Canadair, possibly with some Ameri 
can equipment on board, to fill a variety of 
roles. 

Canadair have now built over 700 Sabres under 
North American licence. Present production is 
powered by the Avro Orenda, which is itself an 
engine developed by engineers from many 
countries. The Sabre is another international 
machine, and in Australia a development is in 
production powered with the Australian Avon 
and armed with Hispano 30 mm guns. 

The Sapphire is being built in large numbers as 
the Wright J65, in which form it differs in many details from the 
basic product from Coventry. Armstrong Siddeley co-operated 
closely with Wright in overcoming such things as blade reson- 
ance; it is not generally known in America that the British firm 
had already developed suitable steel blading for the Sapphire 
compressor before the licence agreement was signed. Wright 
are also developing the Bristol Olympus under the terms of 
another licence agreement which is likely to benefit both 
companies. 

The unique qualities of the Canberra rapidly brought it to the 
attention of the U.S. Air Force for whom the Martin Company 
are now producing a suitably Americanized development. Some 
of the features developed by Martin are in turn being introduced 
to later marks of British Canberra. Australia are also turning out 
Canberras with their own modifications incorporated. 

In production at Toronto is the Avro Canada CF-100 Mk 4, for 
which the Hughes Company have developed a complete nose- 
section housing radar first-control equipment. On the other 
hand, the undercarriage is of true British Dowty design; the 
engines are Avro Canada Orendas. In passing it may be noted 
that Solar of California have been called in to develop an Orenda 
afterburner. 

Other Canadian/British aircraft include the de Havilland Chip- 
munk, which has also been built in England at Chester, and the 
highly successful Beaver, hundreds of which have been supplied 
to the U.S. Air Force and Army and which has also been developed 
to take the Alvis Leonides engine. The Leonides is also fitted to 
the Westland Dragonfly series of helicopters which are, of course, 
based on the Sikorsky S-51. Westland are now producing the 
bigger S-55—which they have named the Whirlwind—later ver 
sions of which will have the 14-cylinder Leonides Major. 

European jet co-operation includes the licenced production of 
de Havilland engines by several firms in Switzerland, Sweden and 
Italy, those built by the Fiat Company being supplied to France 
for installation in French-built Sea Venoms. Several of the Turbo 
méca gas turbines are now being built both in Britain and America, 
and their use as auxiliary boosters for airliners has been developed 
with the assistance of operators from as far apart as Israel and 
Brazil. A special mention should be made of the work by Air 
Service Training in the provision of flying test-beds for foreign 
gas-turbine manufacturers, typical examples being the Dovern- 
Lancaster for Sweden and the Atar-Meteor for France. 

Anglo/American power-plant equipment includes a whole host 
of units designed by such firms as Dowty, B.T.H., K.L.G., Rotax, 
Plessey and Lucas. We may single out for mention the starters 
originally developed by Rotax for large fighter turbojets. These 
were to be licence-produced in America by Bendix, but difficulty 
was experienced in obtaining the necessary supplies of cordite 
Accordingly the American company redesigned the Rotax unit to 
burn a petrol/air mixture and—the wheel having turned a full 
circle—Rotax now licence-produce the Bendix development. 

France, Britain and America have co-operated in the develop- 
ment of lightweight batteries, while Sweden and Switzerland have 
added their knowledge in the perfecting of several new guns and 
rockets. Other companies whose engineers have worked in close 
co-operation include Redifon/Curtiss Wright, Rotol/AiResearch 
and de Havilland/Hamilton Standard. Sometimes one company 
undertakes research on both sides of the Atlantic; thus the “wave- 
type” wheels developed by Goodyear for the Valiant B.Mk 2 were 
originally developed in America. 

Among military equipment are such items as ejection seats, 
targets and the products of Flight Refuelling, Ltd., examples 
of which are now in production in America, and other countries, 
to British design. In return we have learned much from the 
U.S.A. in the design of flying-clothing for high-altitude, high-speed 
flight. The reader should also note the close technical co-opera 
tion between the Royal Navy and U.S. Navy in the application 
of the British-developed steam catapult and angled deck for air 
craft carriers. The first ships to embody these devices—H.M.S 
Perseus and U.S.S. Antietam—were used for joint trials. 

It is a particularly significant fact that Britain and America are in 
such close harmony in the development of new solutions to their 
common problems. 
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WILBUR WRIGHT 
AS | 
REMEMBER HIM 


HARPER 


1] Dec ember 


By HARRY 


MANY people, both here and in America, will be participating in 

various Wright Jubilee celebrations during the coming week; but among 

them will be few with any personal recollection of Wilbur Wright, who 

died in 1912 (his brother Orville survived until 1948; in 1944 he had 

made his last flight—in a Constellation). One of the few is Mr. Harper, 

who here recalls a postprandial conversation with Wilbur Wright a few 
years after the momentous event at Kitty Hawk. 


T is not my intention to tell again in detail a story which 
has been told often enough already. What I am going to 
recall is something not to be found in any of the history 

books: it is my own recollection, still vivid, of sitting over a 
meal at a little French café on an evening towards the end of 
1908. Facing me across the table was Wilbur Wright. 

He had brought one of the Wright biplanes to France in the 
summer of that year to give demonstration flights arranged by a 
French syndicate headed by the genial and energetic Mr. Hart 
©. Berg. And it was to Mr. Berg that I had gone one day on 
arriving in Paris, because it was he who knew most about what 
Wilbur was doing on the artillery-range at Auvours, near Le 
Mans, where the aviator was carrying out his tests. That same 
day Mr. Berg and I, with a few others, had travelled down by 
train to Le Mans, and then motored with M. Léon Bollée, the 
French motor-car maker, to the spot where Wilbur had his shed. 

I should have liked, had space allowed, to recall the profound 
impression made on my mind by watching Wilbur in flight that 
evening; but that is a tale I have told before, and I want to con- 
centrate here on the talk I had with the great man afterwards, and 
of the light it threw on his and his brother Orville’s research 
work 

Apart from the altogether exceptional skill he showed in pilot- 
ing his biplane, Wilbur Wright was a man of remarkable per- 
sonality. Slim and spare of figure, very erect always in his 
carriage, he had a lean, strong-featured face, bronzed by wind 
and sun; and the things that struck one chiefly about him were 
his keen, watchful, far-seeing look—the kind you see in the eyes 
of seafaring men—and his quiet, very deliberate way of speaking. 
He had a way of hesitating for a moment before answering any 
question; nothing short of complete accuracy, either in talking 
or in flying, was good enough for him 

Although he found himself in the limelight practically from 
morning till night, never once did I see him lose patience with 


= 
it 


. @ lean, strong-featured face, bronzed by wind and sun’”’ 
Wright in the biplane he flew in France in 1908. 


: Wilbur 


anybody, and he would endure with an unvarying politeness even 
the most persistent of his questioners. Yet another revealing 
sidelight on his character was the fact that though many offered 
quite large sums to be allowed to fly with him as a passenger, 
he would never on any occasion accede to such requests; all the 
passengers he did take up were those he had invited personally, 
no question of payment ever being considered by him. 

How was it that Wilbur and Orville Wright—two quite un- 
known young men, without outside assistance of any kind, and 
entirely at their own expense—managed to solve a problem 
which had baffled so many men before them, even after the 
invention of the internal-combustion engine? 

The answer is simple. It is just that the brothers set out to 
investigate, patiently and unhurriedly, the problem of flight in 
each of its aspects, and not to be content with any answer to 
any question until both were satisfied they had worked out the 
right solution. As I talked with Wilbur in the café that evening, 
he referred more than once to the way he and Orville took some 
particular question and tossed it from one to the other until they 
really had got it sorted out. Which reminds me, incidentally, of a 
remarkable thing about early flying: the way in which team-work 
by brothers seems to have worked such wonders. Away back 
in hot-air balloon days there were Joseph and Etienne Mont- 
golfier; then came Otto and Gustav Lilienthal; the Wrights; the 
Voisins, Charles and Gabriel; the Farman brothers, Henri and 
Maurice; and the successful team-work in this country of the 
Short brothers. 

The previous experimenter to whom the Wrights owed more 
than to anybody else was undoubtedly Otto Lilienthal, often 
called “the father of flying.” It was he, as Wilbur recalled, who 
had said that to design a flying machine was one thing and to 
build it another, but that to learn to fly it was everything. 

How patient Wilbur and Orville were in all their initial 
researches is shown by another thing which Wilbur told me. He 
said that if one factor more than another contributed to their 

ultimate success, it was the research they 
carried out beforehand on the ground. 
He was referring, in particular, to their 
building of their own small wind-tunnel, 
in which they investigated, very thorough- 
ly and patiently, the characteristics of 
wing surfaces of different shape, cambers, 
incidence and aspect-ratio. Lilienthai 
had compiled tables based on his many 
experiments with birdlike gliders; but 
when Wilbur and Orville began to trans- 
late some of this data into the first of 
their biplane gliders (which they flew as 
kites, controlling them with cords from 
the ground) they were disappointed to 
find that the lift which these surfaces gave 
was far less than they had reckoned it 
should be. And so they spent month 
after month testing scores of scaled-down 
wings in their tunnel, seeking some really 
dependable data as to the magnitude and 
direction of forces acting on a lifting sur- 
face. It was in this way that, by degrees, 
they evolved wings of a more efficient 


The biplane ‘‘in full flight'’—to use a common 
phrase of the period—at Le Mans in 1908. 
During his five months’ stay Wilbur Wright 
made numerous flights, many with passengers. 
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R.A.A.F. official photograph 





Australia 





The Air Board of the Royal Australian 
Air Force have evaluated the Redifon Flight 
Simulator technique and placed a contract for 


a number of Avon Sabre Flight Simulators. 


NOTE. This advanced training device enables experienced 
pilots to improve their proficiency by practising all normal and 
abnormal manoeuvres under instrument flight conditions. In 
addition the engine handling and emergency procedure can be 
rehearsed and practised again and again while in safe and 


friendly contact with the ground. 











FLIGHT SIMULATORS 


Flight Simulator Division: 
REDIFON LIMITES, WEBBER $F RE ET; LOn DON, 
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PRECISION RUBBERS ‘*” 


PROTOTYPES to : 
BULK PRODUCTION 





specialists to the icceafl Andustey 


BAGWORTH; LEICS, AID & ARB Approved TEL. BAGWORTH; 241. 











Weston Resistance Bulbs 


The Model $.110 Platinum Resistance Bulb, used in 
conjunction with a Weston circular scale indicator 
is greatly superior in every respect to other 

methods of temperature measurement. Its platinum 
element is the most stable, accurate and the smallest 








yet produced for practical applications. Due to the 
very small size of the resistance element, the response 
time is extremely rapid. Reliability and long life are 
ensured by the fact that the element is hermetically 
sealed into a 1” o/dia. stainless steel sheath which 

is fitted with a watertight plug connection. The 
socket is moulded integrally with special cable which 
is supplied. The Model S.110 is suitable for 
temperatures between —200°C, and + 500°C, 

Full details of Weston equipment for aireraft will 
gladly be supplied on request. 








| SANGAMO WESTON LIMITED 
RCRAET INSTRUMENTS - ENFIELD MIDDLESEX 
] Tel: Enfield 3434 (6 lines) 1242 (4lines) Grams: Sanwest, Enfield 
‘ Scottish Factory: Port Glasgow, Renfrewshire 


Branches Glasgow, Manchester, Newcastle-on-Tyne, Leeds, Liverpool, Wolverhampton, Nottingham, Bristol, Southampton, Brighton 
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profile than those used by Lilienthal, Chanute and others, improv- 
ing constantly on the figures they obtained for lift and drag and 
for controlling the travel of the centre of pressure. 

Not all their experimentation was plain sailing. More than 
once, during the phase of their earliest investigations, they met 
disappointments that almost induced them to abandon the work 
—more especially as they could not devote their whole time to 
it, for they were concerned all the while with ensuring their 
livelihood by building and selling bicycles. 

Wilbur spoke of the encouragement they had received from 
that other far-seeing research-worker and friend of theirs, Octave 
Chanute. He was convinced that the two brothers were working 
on the right lines, and told them so. But Wilbur smiled rather 
grimly as he recalled the discouragement that sometimes came 
from studying the unhappy ending to the experiments of other 
early workers. Maxim, for example, had been obliged to give up 
after spending many thousands of pounds. The Ader machine 
had been a failure, while Lilienthal in Germany, and Pilcher in 
England, had both been killed while gliding; and even the per- 
severing Chanute had ceased his gliding tests. 

But the Wrights were heartened when they came to test a 
glider embodying the results of their wind-tunnel work. Its 
surfaces gave a better all-round performance, and they found they 
could extend considerably the length of their glides down the 
sand-hills at Kitty Hawk, North Carolina. 

During all their gliding they were, of course, constantly 
developing and improving their methed of control, evolving their 
twin-surfaced front elevator, the twin rudders, and their method 
of warping the extremities of the mainplanes to provide lateral 
stability; this last system they subsequently linked up with that 
of the rudder to secure combined control of turning and bank- 
ing. (Later, finding it unsatisfactory, they discarded this 
linkage.) Always they bore in mind that it would be useless 
to think of fitting an engine and airscrews to any glider until 
they were able to exercise full control, even in high or gusty 
winds. 

I recollect how Wilbur stressed this point. Previous experi- 
menters with motor-driven machines had, he said, tried to take 
them off the ground without having served sufficient preliminary 
apprenticeship in the art of balance and control. Lilienthal had 
emphasized the importance of this preliminary gliding, pointing 
out how young storks had to learn to balance themselves in the 
air after running forward into the wind and flapping their wings; 
and, as Lilienthal had himself observed when watching these 
young birds, they often suffered falls before they became 
proficient fiyers. 

As I sat listening to Wilbur Wright, I began to see the pattern 
of the brothers’ research emerging clearly: first that fundamental 
quest for the right kind of surface; next the long spell of gliding 


Outside the hangar at Le Mans. Though the general arrangement of the 

machine was similar to that of the earliest Wright biplane, it is apparent 

in this picture that the booms carrying the front elevator are rather 

longer. The four-cylinder-in-line engine weighed some 200 Ib and 
developed about 30 h.p. at 1,200 r.p.m. 


to learn to control a winged machine when it was moving through 
the air; then—and not until then—the imparting of power. 

When the time came for this culminating adventure, Wilbur 
told me, they had approached pioneer motor-car firms in America 
in an endeavour to get a sufficiently light petrol engine built for 
them. But the reactions they obtained were far from satisfactory, 
and so it was that they decided to build, in their own workshop 
at Dayton, that small, simple, four-cylinder water-cooled unit 
which was to make history. Developing between eight and twelve 
horse-power for a weight of 240 Ib, it eventually did all they wanted 
it to do; but they also had to design a pair of long-bladed airscrews 
—revolving in opposite directions to neutralize torque—operated 
by a chain drive; these they found to give a thrust efficiency of 
just over 60 per cent. 

Whenever I recall that talk with Wilbur, the most wonderful 
part of a wonderful story seems to me the way in which he and 
Orville had managed to carry out all their risky early gliding 
without once sustaining anything in the nature of serious injury; 
and of how, when at last they fitted an engine to their machine, 
they each took this powered craft off the ground and flew at the 
very first time of asking, not only handling it successfully, but 
also bringing it back to earth without any damage to it or to 
themselves. 

It was after those first flights, on that history-making morning 
of December 17th, 1903, that—quoting Orville Wright’s own 
words—‘“we packed up our goods and returned home, knowing 
that the age of the flying machine had come at last.” 


CORRESPONDENCE 


The Editor of “Flight’”’ does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


The Long Way Round 


| WAS very interested to see the interview with Mr. John Elliot, 
in the issue of November 13th, dealing with the problems of 
passengers arriving at London Airport. I note that he gives a 
figure of 845,000 passing through the airport during the year, and 
I am wondering how many of these were conveyed to London, 
though they really wished to travel in the opposite direction—thus 
adding to the congestion. 

We live on the far side of London Airport, almost on the 
boundary and certainly within the circuit, yet there is no bus 
service from the airport to Staines or beyond. Staines is the 
nearest large town (with the exception of Hounslow) in the area, 
yet a passenger arriving at London Airport and wishing tc go 
westwards through Staines has to go via either Hounslow or 
Slough, both journeys of several miles in wrong directions. It 
seems to me that as Staines has already a very good train service 
some of these 845,000 passengers might prefer to travel that way 
rather than through London. 

Our attention has been drawn to this point by visitors arriving 
from the Continent, for whom we have to send a car to wait at 
the airport, as they are quite unable to complete the last few 
miles of the journey by public transport in less than a couple of 
hours unless we do this. EDWIN SHIPLEY, 

Egham, Surrey. Wing Commander. 


“Life with the Dales” 
OUR correspondent Ian Allen, in his letter “Life With the 
Dales” (November 6th) is mistaken in assuming that Bob Dale 
will pass his examination easily, or that this programme has dis- 


regarded the initial qualifications of a radio mechanic, or that it 
in any way underrates the abilities necessary to obtain a Radio 
Maintenance Engineer’s Licence. 

The writers of this programme went into the whole aspect of 
this story most carefully with the Ministry of Civil Aviation and 
with the staff of the Engineering Base at B.E.A. before embarking 
on it. 

Attention has been drawn in several episodes to the fact that 
Bob has to work two or three evenings a week at home and for 
that purpose has fitted up a room over the garage where he can 
study in quiet; and your correspondent need have no fear that 
this programme will cast a cheap reflection on the abilities of 
radio engineers in general. ANTONY KEAREY 

B.B.C., London, W.1 (“Mrs. Dale’s Diary”) 


Training Airline Pilots 
O W. J. D. Eassie (October 30th) is yet another of the types who 
believe that only the ex-Service pilot can make a commercial 
pilot. 
I often wonder how many commercial pilots today would have 
taken up flying as a career, had it not been for their Service 


training. I wonder if they would have been prepared to pay 
even to abtain their P.P. Licences, hoping—as quite a number of 
my friends do—that one day a scheme such as that suggested by 
Capt. Brice (October 16th) would enable them to get a little farther 
up the ladder. Chaps who for various reasons have been unable 
to acquire pilot hours and training in the Services, but who in 
many cases have spent quite a number of years at the engineering 
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side of the aircraft business, have been keen enough to spend 
hard-earned cash on learning to fly, hoping eventually to obtain 
in some way the hours necessary for a Commercial Pilot’s Licence. 

Will they ever be given the chance to obtain the hours and 
training, which they can never even hope to pay for out of their 
own pockets? Or will they just have to carry on the good work 
in the hangar, and be content with taking the girl friend for the 
odd half-hour’s trip at the weekend? 


Camberley, Surrey J. E. HAWKINS. 


Rhodesia’s Fledglings 

| AM sure many Mount Hampden and Heany cadets of the 
early nineteen-forties will join with me, as one who progressed 

from the “fledgling” to “wings” stage, in thanking C. Nepean 

Bishop (“The Fledglings of Rhodesia,” November 20th) for 

reviving memories of exciting experiences at those two stations. 

Some of us, who now tend to resemble the Rhodesian secretary- 
bird both in appearance and existence, had probably forgotten 
that we ever did a first solo. 

Now we may gaze thoughtfully at our small children, at play 
upon the rug by the fireside, and make a mental note to tell them 
how father took to the skies—when they are old enough to 
appreciate the point. Of course, by that time, speeds of 110 knots 
may seem somewhat odd. 

Come, gentlemen, let us away to dust the jolly old log-books! 

Fair Oak, Eastleigh, Hants. THOMAS C. HUTTON. 


THE 


Short Bros. Appointments 


NNOUNCED by Short Brothers and Harland, Ltd., is the 

appointment of Mr. George T. Gedge as assistant general 
manager. Mr. Gedge joined the company in 1926 as an appren- 
tice, and during the war he became superintendent at Cambridge, 
where the repair and modification of Stirlings was carried out. 
In 1946 he returned to Rochester as personal assistant to the 
managing director and was responsible for supervising the 


Mr. Gedge. Mr. Penney. 


transfer of some 400 key personnel and thousands of tons of 
plant and equipment from Rochester to Belfast, a task which took 
two years to complete. He went to Belfast as production manager 
in 1948 and in 1951 was made works manager, a post which he has 
occupied until his latest appointment. Succeeding Mr. Gedge as 
works manager is Mr. B. Penney, who has been with the company 
since joining as an apprentice fitter in 1929 


Prize-giving at Warrington 

WO member-companies of the Owen organization, Electro- 

Hydraulics, Ltd., and Rubery Owen (Warrington), Ltd., 
operate a joint apprenticeship scheme of which they are justiy 
proud. The administration rests in the hands of an executive 
committee under the chairmanship of Mr. L. Rumley, Electro- 
Hydraulics sales director, and consisting of Mr. A. W. Hill, 
general manager of Rubery Owen (Warrington), Mr. T. C. 
Wright, Electro-Hydraulics works superintendent, and Mr. 
George Archer, apprentice supervisor. About 100 apprentices 
constitute the normal establishment, and an average of 25 trained 
men are turned out each year. 

This year’s annual prize-giving, on November 26th, was en 
enjoyable function under the chairmanship of Mr. E. F. Edwards, 
A.C.A., secretary of Rubery Owen (Warrington). The prizes 
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FORTHCOMING EVENTS 


British Incerplanetary Society: “Techniques of Protecting and 
Cooling Rocket Motor Walls,’’ by H. Ziebland, A.M.1.Mech.E., 
Dpl.ing 
. British Interplanetary Society (Midiand Branch); “The Moon,” 

by E. J. Burden. 
R.Ae.S. Section Lecture: “High-speed Wind Tunnels,’’ by 
D. L. Ellis, B.Sc., A.R.T.C., F.R.Ae.S. 
R.Ae.C.: Film Show 
Rochester Flying Club: Annual dinner and dance to celebrate 
50th anniversary of powered controlled flight. 
R.Ae.S. Graduates’ and Students’ Section: Film Show (jointly 
with Insc. Pet.). 
R.Ae.C. and R.Ae.S.: Commemorative Dinner, 50th anniver- 
sary of Powered Controlled Flight 

Dec. 18-19. Institution of Production Engineers: Conference: ‘Problems 
of Aircraft Production’’ (at Southampton University) 

Jan British Incerplanetary Society: “Cosmic Radiation Hazards in 
Space Flight,’’ by Dr. L. R. Shepherd, Ph.D. 
Institute of Metals: Informal discussion, “Lubricants for Non- 
ferrous Metal Working.”’ 

Jan R.Ae.S. Main Lecture: “The Fun of Finding Out in Flying,’ by 
Sir Leonard Bairstow, C.B.E., F.R.S., Hon.F.R.Ae.S 

Jan. 25-29. Institute of the Aeronautical Sciences; 22nd Annual Meeting, 
New York 


R.Ae.S. Branch Fixtures (to Jan. 6).—Dec. 11, Preston, Wright 
Brothers Jubilee dinner dance. Dec. 14, Halton, Junior Members’ Night. 
Dec. 17, Chester, dinner and film show to celebrate the 50th anniversary 
of powered flight. Dec. 17, Bristol, celebration of 50th anniversary of 
powered flight. Dec. 18, Birmingham, films. Dec. 21, Brough, Wright 
Jubilee Dinner and film 

Jan. 4, Bristol, “Review of Developments in Aircraft Equipment,” by 
G. H. Dowty. Jan. 6, Belfast, joint meeting with Queen's University Film 
Society; Luton, Wilbur Wright Centenary film; Brough, ‘New Develop- 
ments in Aircraft Production Engineering,’’ by Professor J. V. Connolly; 
Chester, ‘Guided Weapons,"’ by D. J. Lyons. 











INDUSTRY 


were presented by Mr. W. West, assistant managing director of 
Leyland Motors, who also delivered an impressive address. 

The most important award was the Stanley Morris Memorial 
Prize, awarded for the first time this year. It is a perpetual award 
to be made annually to the best all-round apprentice; Stanley 
Morris was an apprentice who lost his life at Farnborough last 
year. Mr. C. W. Sharp, Electro-Hydraulics managing director, 
discussed the difficulty experienced in choosing a suitable form 
of memorial award and, in the end, a model D.H.110 was 
selected. The superb trophy was made by the apprentices them- 
selves. 

The recipient was R. H. Smith, and apprentices who received 
other awards at the prize-giving included the following:— 
Electro-Hydraulics, Ltd.—Group 1: 1, C. Fox; 2, G. F. Molyneux; 
3, J. Barlow. Group 1A: 1, A. L. Hatton. Group 2: 1, J. S. Johnson; 
2, E. Statham; 3, D. F. Baddley. Group 2A: 1, A. J. Finch; 2, T. Rose; 
3, D. J. Hardman. Group 3: 1, M. Astill; 2, B. J. Newton; 3, P. C. 
Fleming. Group 3A: 1, W. Lewis. Group 4: 1, A. Warburton; 2, E. 
Tomlinson; 3, C. F. Richards. Group 4A: 1, R. J. Lester. Group 5: 
1, R. A. Phillips; 2, R. H. Smith; 3, D. H. Deakin. 

Rutery Owen (Warrington), Ltd.—Group 1: 2, D. P. Hunter. 
Group 2: 1, E. Brett; 2,G. D. Thomason; 3, F. Tickle. Group 3: 1, D. A. 
Brown; 2, S. Fairhurst; 3, A. E. Jones. Group 4: 2, J. Harrison. 

Svecial Awards other than the Stanley Morris Prize went to R. A. 
Phillips, A. Warburton and E. Tomlinson. In addition, over 100 prizes 
were awarded for technical-school examination successes and works 
efficiency 


IN BRIEF 


Lucas-Rotax (Australia) Pty., Ltd. (G.P.O. Box 1628M, 81 
Bouverie Street, Melbourne, N.3), have been appointed exclusive 
stockists and distributors in Australia of aircraft parts manufac- 
tured by Brown Brothers (Aircraft), Ltd., Northampton. 

* . * 


Amal, Ltd., Birmingham, state that Mr. C. L. Binks has been 
appointed general manager in place of Mr. T. W. Clibbery, whose 
retirement was recently announced. Mr. F. W. Clibbery has been 
elected a director and assistant general manager. 

* 


* * 


In table II of the article on Polyesters in Aircraft (November 
27th) the temperatures quoted for test results with “Stypol” 
16B/Fibreglass 181-114 laminates should have been headed 
“Deg F” and not “Deg C.” 

* * * 

Wellworthy, Ltd., of Lymington, Hants—makers of pistons, 
rings, cylinder liners, “Al-Fin” cylinder barrels and other com- 
ponents and castings—have published a profusely illustrated 
brochure recording their growth over a span of 35 years. 

* * * 

The United Steel Companies, Ltd., announce that they have 
appointed Cdr. K. H. S. Cohen, C.M.G., as their European 
adviser. For some time the company has wished to make a closer 
study of trends in European industry and economics, and Cdr. 
Cohen is to undertake this work on their behalf. 
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PROCESS TIMERS—TIME SWITCHES AND CONTROLLERS 
—FUSING MECHANISMS— 


Progress by the BRITISH, FOREIGN & COLONIAL AUTOMATIC LIGHT CONTROLLING CO., LTD., is 


the result of more than 50 years research and experience. 


The present range of products includes heavy 


and light duty controlling switches for all lighting and electrical purposes, operated either by hand-wound 
clockwork, synchronous motor or motor driven with mechanical spring reserve. Also manufactured are 
Aircraft Oxygen Regulators and Emergency Equipment. 


THE BRITISH FOREIGN & COLONIAL AUTOMATIC LIGHT CONTROLLING CO. LTD. 





CHEMRING LIMITED 
Radar Reflectors for Stratospheric 
Wind Finding. Towed Targets. 
Instrument Jacket Heaters. Nylon 
Body Armour 


SUCAL INDUSTRIAL 
CLOTHING LTD. 


Armoured Waistcoats and Trousers. 
Uniform Clothing. Flying Clothing 
of all types. Fire Resisting Clothing 
and Rescue Equipment. Electrically 
Heated Clothing and Equipment. 


DOWSING COMPANY 
(ELEC. MFRS.) LTD. 


Aircraft Parts and Sub-assemblies. 
Electrically Heated Appliances. 
Electrical Switchgear. 


SUCHY DIVISION INC., 1775 BROADWAY, GENERAL MOTORS BUILDING, NEW YORK 19, N.Y. U.S.A. 








RUM@.OLD 


AIRCRAFT FURNISHING 
SPECIALISTS 








Single Seat, 


fully 


Approved. 











Adjustable. 
Forward and Aft facing 


20.G. 


L. A. RUMBOLD & CO. LTD. 
KILBURN - LONDON - N.W.6 
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skyways 


today- 
and tomorrow 


EKCO plays a big part in 
making the skyways increasingly safer. After 
radio, which enabled the pilot to hear, 
came radar to give him visual aid—to help him see 
in the air and to land safely in all conditions. 
The EKCO Airborne Search Radar gives him 
40 miles warning of cumulo-nimbus clouds 
and high ground, and EKCO Airfield Approach 
Aid ‘talks him down’. These, and a wide 
range of VHF equipment, are the EKCO 
contributions to the airways of today... 


and tomorrow. 


EKCO electronics 


EKCO ELECTRONICS LTO., SOUTHEND-ON-SEA, ESSEX 
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THE 


CULLUM DETUNER 


As this child sleeps, who would guess that not so far away 
a new jet engine is roaring on its test bed? It disturbs 
no-one; for a Cullum Detuner mutes its shattering whine to a 
gentle rumble, 

Super-priority defence production often demands all-night 
engine testing. And Cullum Detuners (already in regular 
use by Rolls-Royce, de Havilland, Armstrong Siddeley, the 


R.A.F. and Admiralty) are helping to make it practicable. 


Photograph by courtesy of the 
de Havilland Engine 


Company Limited 


DETUNERS LTD 


Flowers Mews, London, N.19. ARChway 2662-5 


Efficient offices have Acoustic Tile ceil ngs 
by Horace W. Cullum & Co, ltd 
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AVIATION INSURANCE 


for Operators and Travellers 
is available with 
worldwide service 


» my 
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tage 


HULL THE 


LIVERPOOL & LONDON & GLOBE 


AIRPORT "} 
INSURANCE COMPANY LIMITED 








LIABILITY | We shall be happy to discuss with you 





any of your Aviation Insurance problems 


GOODS IN TRANSIT | 
Head Office: London: 
1 Dale St., Liverpool, 2. (Chief Office) 1 Cornhill, E.C.3. 





PERSONAL ACCIDENT Branches worldwide 











LAMINATED ALUMINIUM 


(PRESSURE TESTED TO 20 TONS PER SQ. INCH) 





PRECISION ADJUSTMENT with steps of :002” or -003” LAMINATIONS 


MADE IN PACTS OF ,4” to 4” THICKNESS 


MORE SIMPLE THAN PEELING A BANANA! f 





USED BY LEADING ENGINEERS AND AIRCRAFT 
CONSTRUCTORS THROUGHOUT THE WORLD 





Full particulars and samples by return post 


B. ATTEWELL & SONS LIMITED 


SOLE DISTRIBUTORS 


Southall, Middlesex 


‘Grams: REFLECTION-SOUTHALL ‘Phone: SOU 2888, 3555 
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Very soon now, these young men will be awarded their R.A.F 
‘wings’. They've mastered the 290 m.p.h. Balliol advanced 
trainer after 120 hours’ flying with the finest instructors 
120 hours of formation flying, instrument flying, cross-country 
navigation exercises, night flying —- and they did 60 hours’ basic 
fiving training before that. There’s a lot more flying before them, 
too, before they eventually join a squadron. What are these 
young men like these pilots in the making for tomorrow’s 
Swifts, Hunters and Valiants ? 

They're like many readers of this journal — keenly interested in 
aeronautics, soundly educated, physically fit, intelligent and 
they’ve always wanted to fly. 


You could join them 


First-class men like these are what the R.A.F. is looking for to 
train for flying duties. As a pilot or navigator you will be 
commissioned if you are suitable — and from then on promotion 
can be rapid and the pay is exceptionally good. Why not write 
for details of short service or permanent commissions in flying 
duties to Air Ministry (F.R.117.B), Adastral House, M.R.2, 
Kingsway, London, W.C.2? Ask for the illustrated booklet 
‘Aircrews in the R.A.F.’ and give brief particulars of your 
education and qualifications. 


YOURS TO TRAIN ON... 
.. IN THE R.A.F. 


the R:-A-F © 


(if you’re good) 
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Britain’s 


leading aircraft 


rely on 


MARSTON 
EXCELSIOR 


equipment 





6FLEXELITE’ 


FLEXIBLE FUEL TANKS WITH A HIGH SAFETY FACTOR 


‘sMAREX’ 


HEAT EXCHANGERS IN LIGHT ALLOY 


Most of the famous aircraft of the 
last thirty years, including the 
immortal Spitfires, Hurricanes 


and the Wellingtons of the war 
period, used Airscrew propellers. RADO a es 
The Princess, Comet, Viking, 


S- 80 all us 
Apollo, S-55 and HP80 all use | 1 iEORCED PLASTIC LAMINATES FOR RADOMES 


Airscrew fans. The designers of , : : t 7 ENTS 
tomorrow’s aircraft too, are aided AND OTHER AIRCRAFT COMPON 


by Airscrew mouldings, wind and 
smoke tunnels, fans and propellers. 





MARSTON EXCELSIOR LIMITED 


THE AIRSCREW COMPANY | FORDHOUSES, WOLVERHAMPTON 


& J icwo OD LTD (A subsidiary company of Imperial Chemical Industries Lid.) 
WEYBRIDGE - SURREY 





Telephone: Weybridge 1600 Telegrams: Airscrew, Weybridge 
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FLIGHT REFUELLING LIMITED 


TARRANT RUSHTON AIRFIELD, € BLANDFORD, DORSET, ENGLAND 
TELEPHONE: BLANDFORD 501 TELEGRAMS: REFUELLING, BLANDFORD 


F 
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Camera 
ina hurry ae 


Today’s high speeds and altitudes demand new air cameras 
based on years of experienced construction. WILLIAMSON 
Cameras ... up-to-the-minute in design and development 

... are manufactured with the skill and precision necessary 


for their new roles. 


The Eagle IX Mark 2 Survey 
Camera in super priority 
production for the R.A.F. 


MANUFACTURING COMPANY LIMITED designated F.49 Mark 2. 
Photographic Engineers, LITCHFIELD GARDENS, WILLESDEN GREEN, N.W.IO 


IN CANADA: Williamson Company of Canada Limited, Toronto, Ontario 
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To the second half-century 


With stirring memories behind them of th: 

first fifty years’ development of powered flight 
Vickers-Armstrongs look forward to another 
half-century equally marked by 


endeavour and high achievement 


Vickers-Armstrongs Limited 


/ 


4 


VICKER ARMST } LIMITED AIRCRAFT 
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( Problems of a Piping Designer 


Higher performance means 
packing more and more into less 
and less. It calls for the highest You need not spend another single dollar on replacement 


batteries for specified aircraft of American origin. For 
skill from the piping designer Oldham provides the New 12 QP6-4S—the one and only 
Tene . British 24v. 40 a.h. replacement battery now on the market. 
and complete reliability in Cheaper than applicable American batteries, it has excep- 
P . tional performance, particularly at high discharge rates. 
the pipe assemblies Its performance exceeds the requirements of U.S. Specifi- 
cation AN.3150. 





BRIEF SPECIFICATIONS 
Type Symbol 12 QP6-4S Designation 24v. 40 a.h. 


at the 10 hr. rate 


Dimensions (overall) 


FLEXIBLE PIPE ASSEMBLIES 12;” long, 1142” wide, 10)” high. Approx. Weight (dry) 65 Ibs. 


Charging Rate 3 amps. Total Acid Capacity 4200 c.c. 


Avica flexible pipe assemblies of synthetic rubber or 


stainless steel meet today’s needs. They play their 
part in such superb engines as the Rolls-Royce ‘‘Avon”’ LDHA 
and the Bristol ‘‘ Olympus ’’ and serve in such in- 


comparable aircraft as the Gloster ‘* Javelin'’ and the 








Bristol ‘* Britannia.’’ 


POWER TO SPARE 
ee ee a eT AIRCRAFT 
AVICA EQUIPMENT LIMITED BATTERIES @ 


| Adams Place, Holloway Road, London, N.? OLDHAM & SONS LTD . DENTON © MANCHESTER - ESTABLISHED 1865 
Tel: NORth 4281 - Cables: Corpavia, London 


T.A. 5847 
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EVERYTHING IN SHEET METAL WORK 


FOR AIRCRAFT AND AUTOMOBILE 


a — 

















4 


CABINETS 
for RADAR,RADIO 
and TELEVISION 


DYNAMO and 
MOTOR CASES 


COACH AND 
BUS BODIES 


Refrigeration 
COLD STORAGE 
HEATING 
DRYING 
AirConditioning 
MINING 


Light Assemblies 
Components and 
STRUCTURES 
in 
SHEET METAL 


TELEPHONES: 
TOTTENHAM 
2257, 2258 & 2259 


LONDON, N.17 


Municipa' 

andother | 
ALL METAL | | 
Vehicle Bodies 


TELEGRAMS: 
BROMELPAR, SOUTHTOT, 
LONDON 


161 WEST Rd., TOTTENHAM 









































Among the many aircraft which 
through the years have incor- 
porated Vokes Filtration are 


SERVICE 
AIRCRAFT 


ANSON 
AUSTER 
BALLIOL 
BEAUFIGHTER 
BLENHEIM 
BRIGAND 
BRISTOL 171 
CANBERRA 
DEFIANT 


Pioneers of Scientific Filtration for 
pInEELY the Aircraft Industry 


GLADIATOR 
HALIFAX 
HAMPDEN 
HARVARD 
HASTINGS 
HURRICANE 
JAVELIN 
KITTYHAWK 
LANCASTER 
LIBERATOR 


CIVIL AIRCRAFT 
Vokes Limited produced what is acknowledged to be the first efficient engine 
air-intake filter fitted to an aeroplane in any part of the world, and since 
that early time the influence of Vokes Filtration for air, fuel and lubricating 
oil, has spread throughout the aeronautical industry. It is not surprising, 
therefore, that in the new problems associated with “jet propulsion,” Vokes 
Filtration continues to be chosen for maximum protection . . . maximum 
efficiency. 


AMBASSADOR 


BRISTOL 173 
BRISTOL FREIGHTER 








MOSQUITO 
PROVOST 
SEAFIRE 
SHACKLETON 
SKEETA 

SKUA 
SPITFIRE 
SUNDERLAND 
SWIFT 
SWORDFISH 
TEMPEST 
TOMAHAWK 
TYPHOON 
VALIANT 
VAMPIRE 
VARSITY 
VENOM 
WARWICK 
WELLINGTON 
WESTLAND 5.55 
WHITLEY 
WYVERN 


VIKING 
VISCOUNT 








PISTON ENGINES 

The first scientifically- 
designed and officially ap- 
proved air-intake filter for 
a Service aircraft engine was, 
and still is, solely that of 
Vokes manufacture. Oil and 
fuel filters have since been 
supplied for numerous 
famous engines 


HYDRAULIC LINES 

Close clearance pumps and 
fine seating valves demand 
the protection that Vokes 
Filters alone can provide 


VOKES LIMITED - GUILDFORD - SURREY 


JET ENGINES 
Specified for the first 
Whittle jet, Vokes have 
since supplied filters for 
a wide range of gas 
turbine engines 


CABIN AIR SILENCING AND FILTRATION 
By filtration and silencing of the pressurized system, Vokes 
Ltd. have made a vital contribution to the luxurious comfort 


of the newest airliners 


TEST BEDS 

Vokes air-intake, oil and fuel 
filters are pre-eminently suited 
for test beds and for the filtration 
of intake air in the test houses for 
both piston and gas turbines, 
proved by the large number 
installed all over the world 
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cow Beothe 
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\ 
csinncei LUG 


STANDARD 
held in 


stock. 


actually 


Iaceaok 
ere rr eT? eee 


Lee LenepS Fume” 


Aircraft and General Engineers 
HOUGHTON ROAD + NORTHAMPTON 


Northampton 4940. Landon: Clissold 2561. Telegrams: Imbrowned, Northampton. 
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of @@) 24:2 cowrran 


TUVTKY LEXNYGINIE 


INSTRUMENT FLYING 
TRAINER 





A new Ground Trainer 
designed to meet the demands 
of Air-line Operators 
requiring a Trainer with all 


the characteristics and 





the performance of a 
Modern Twin-engined 
Aircraft. Fully equipped 





ASS 


with radio aids. 


SSS 


AIR TRAINERS Ltd. 


AYLESBURY ° BUCIKINGHAMS/IHTIIRIG Tet: AYLesBury 922-3-4 


























For Aireraft of the Present— 
and the Future 


Now in production at Sandwich is a 

range of petrol and_ diesel-driven 
Ground Power Units from 74 kW to 120 kW 
—from a miniature Unit giving 250 amps for 
servicing only to the giant dual-voltage 
machine designed to start and service the 
largest aircraft that this decade will see. 
‘Twenty-one years’ experience in the design 
and production of the world’s finest gener- 
ating plant is at your service in any problem 
concerning Ground Power for aircraft. 


PETBOW 


LIMITED 
SANDWICH ° KENT 


ONE OF THE WORLD’S LARGEST MANUFACTURERS OF ENGINE-DRIVEN POWER PLANT 
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Precision Equipment — 


vital te medemn aviation 


WESTERN Precision Equipment is always the first 
choice of the designers of many of Britain's Aircraft, 
and is incorporated from the inception, on a multi 
tude of future projects. 

Foremost in the range of Accessories are the : 
Electric Actuators, both linear and rotary, y : 
capable of performing the most arduous tasks : ; f ‘ 
of remote control, Manufactured under the < If you have a problem of remote control w 
strictest supervision and inspection, WESTERN % please consult us!) Our research and 
Actuators have proved their reliability and : , development facilities can be relied 
endurance in their numerous applications upon to solve prac tically any difficulty 
throughout the World. with which you are concerned, 


THE AERODROME READING BERKSHIRE 


Telephone SONNING 2361 Telegrams HAWK, READING 











Good service ensures a quick pots 
round, The Toilet Servicing Unit with 
quick release connectors will give 

you both with maximum efficiency 
and hygiene. 


y 


HAMBLE SOUTHAMPTON 
TELEPHONE HAMBLE 2181-9 ana sis ES scasiaaiaigs 
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Hl 


ae) Acre-engine test equipment |) 





Our range of test benches and ancillary equipment for the testing of 
turbo-jet, turbo-propeller and piston engines is continuously undergoing 


development to keep pace with progress in engine design. 





Of particular interest this year is our new torque measuring test bench, 


which has been approved by Rolls-Royce Limited for testing “Dart” 











engines after overhaul. This equipment permits accurate horse-power 


checking and control interconnection to be performed in one installation. 


TELEPHONE : TELEGRAMS: 


i] CARDIFF 44431 al | - NARRUC CARDIFF 
| Mri) ao eS. Ee) | 


ce el) bree 7 A A 


a JOH EGUHRAN LITER i Zz 3 


VN Ul | TE 
4 ill tthe anil ina Jones HA Wn stl U7 aa) mAN Mn Mi iu MEU | ie 


CURRAN ROAD ‘ CARDIFF 








ACCLES & POLLOCK 
are already drawing tubes made from Fortiweld & Titanium 


and are ready to rise to new heights in 


tackling the most difficult tube making or tube manipulation problems for the aircraft industry. 


Accles & Pollock Ltd., Oldbury, Birmingham + A @ Company - Makers and manipulators of seamless tubes, in stainless and other steels. 
taw/Fle 
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In looking back on the glorious deeds of those pioneers 


who laid the foundations of our present aeronautical knowledge we 


are proud to think that we too have contributed to the technical 


achievements of 50 years of powered flight. 


HOT AIR VALVES e FUEL VALVES e TIME 

SWITCHES e CABIN AIR CONDITIONING 

CONTROLS e ELECTRO-MAGNETIC CONTROLS = 

Fedde 
AUTOMATIC 

CONTROLS e FLIGHT INSTRUMENTS CONTROLS 


DE-ICING CONTROLS @ PRESSURE 


— 


TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES (Merthyr Tydfil 666) 


UNEQUALLED 
for Cleancteg 


AIRCRAFT « ENGINES 
& PARTS « HANGAR 
FLOORS +« AIRPORT 
APRONS & WORKSHOPS 


GUNK is always ready for use, 
it cleans without the aid of heat or 
special apparatus. To operate, 
simply apply GUNK by spray, 
brush or complete immersion— 
then hose or rinse off with water. 
GUNK is non-injurious to alu- 
minium or its alloys. Write today 
for full details and sample to the 
makers :— 


BENNETT (voce) LTD. 
BOSTON MILLS e HYDE 








U.S.A.F. Aircraft being sprayed with GUNK and water to rid skin 

surfaces of radio-active particles. (Photograph from Illustrated London 

News, May 10th, 1952. Reproduced by courtesy of the Keystone 
Press Agency, Ltd.) 
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KEY TO QUICKER PRODUCTION! 


GLASS LAMINATES 


Resin bonded glass fabric. Immensely strong. 
Impervious to normal temperature and 
humidity variations. Moulded double curv- 
ature drill, trim and assembly jigs a speciality. 





Combined with 
HY-DU-LIGNUM 
We are specialists in the design and production 
of rubber press dies, drill and router templates, 
Hufford stretch press tools, etc. Increased 
board production makes HY-DU-LIGNUM 
immediately available for use in your own tool 
room. Board sizes now increased to 84” x 48”. 


Glass laminate drill and trim shroud with 
Hy-du-lignum base. 











Photograph by courtesy 0, Motor Panels (Coventry) Ltd. 


leminetedcompresecd 


Hy-du-ligmums, HORDERN-RIGHMOND (sates) LIMITED 
as Head Office: Hy-du-lignum Works, Haddenham, Bucks, England 
Northern Office: Barton Arcade. Deansgate, Manchester 


Telephone: AYLESBURY 1100-1102 Telegrams: WINSTIX, AYLESBURY 























MECHANICAL AIDS TO PRODUCTIVITY 


Less effort for handling 
... more for production 


This picture provides just one example of how, in every industry, 
mechanization steps up productivity, eliminates the costly 
human factor of fatigue . . . can save you time and money on 
non-productive effort. 

For the news and information on the latest labour-aiding 
equipment read MECHANICAL HANDLING, the only British 
journal devoted entirely to the subject. From each monthly 
issue the executive derives an invaluable fund of ideas, sugges- 
tion and technical data that lead to greater output per man-hour, 
plus lower costs. MECHANICAL HANDLING will keep you and your 
executives fully informed . . . your Organization in the forefront. 
Complete the ceupon below and post to-day to make certain of 
the current issue. 





TO: Fl. 


WECHANICAL HANDLING 


DORSET HOUSE «+ STAMFORD STREET + LONDON, S.E.1 


Please enter my name as a subscriber for the next 12 issues. I enclose 

am . remittance value £1 15s. (U.S.A. $5.50, Canada $5.00). 

This picture, from a recent issue of MECHANICAL Remittances from overseas should be made by money order or bank draft in 

HANDLING, shows bundles of bar being unloaded sterling on London out of a registered account. 

by overhead crane and electro magnets. This 

method eliminates manhandling and speeds the flow 
of materials. 











POST THIS FORM TODAY 
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TUBE . ROD 
STRIP-WIRE 


BAR - SHEET ja 
GAUZE - wire [| 


- PRESSINGS 


ROPE - CASTINGS 


THE TUNGUM COMPANY LIMITED, Brandon House, Painswick Road, Cheltenham, Glos. 




















The world-wide organisation of 


the “Royal” is at your service 


4 INSURANCE 
for all your ; .COM PANY 


Aviation Insurance problems LIMITED 


Head Offices 


| North John Street, | 24/28 Lombard Street, 


| 
LIVERPOOL, 2. | LONDON, E.C.3 
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NOT JUST ANOTHER 
INSTRUMENT REPAIR SHOP 


BUT 


A FULLY APPROVED AND EQUIPPED 
OVERHAUL AND REPAIR 
ORGANISATION AT YOUR DISPOSAL 


for 


AIR POSITION INDICATORS 


AIR SPEED INDICATORS 


AIR MILEacr 
MILEAGE UNrrs 
aie 
compasses 8 iid 
ASTRO C BOOST GAUGES 
BRAKE PRESSURE GAUGES 
-ATORS 
gpip INDICATOR 
TURN AND © 
TURN AND BANK INDICATORS 
DRIFT RECORDERS 


ENGINE spr 


CTION, ED INDICATORS 
# Gy, 
ROs 


THERMOSTATIC SWITCHES SF 


DESSYN PRESSURE TRANSMITTERS 


at 


AVIATION TRADERS (ENGINEERING) LTD. 
SOUTHEND AIRPORT 





All Enquiries to Sales Dept. 


AVIATION TRADERS LTD. 
15, GREAT CUMBERLAND PLACE, 
LONDON, W.I 


Telegrams: Cables: 
“Aviatrade, Wesdo, “‘Aviatrade, 
London”’ London”’ 


Telephone: 
AMBassador 2091 
(5 lines) 
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§ § 


BRITISH EMULSIFIERS LIMITED 


ASSOCIATED COMPANIES 


§ 
) 
\ 
§ 
§ 


Specialists in Sheet Metal Fabrication 
Design and Prototype Production for the 
Aircraft, Motor and Marine Industries 





A.I.D. & A.R.B. APPROVED 


Drop Tanks Wing and Tail Sections 


General Aircraft 
Repair Work 


Internal Fuel Tanks 


Oil Dispensing Cabinets 
Gas-Heating Cabinets 
Cooling Cabinets 
Radiator Cores 


Filter Assemblies 
Beams and Fairings 


Bomb Release Units 


Rai 
ond 
All enquiries to: 


16/24 Brewery Road, London, N.7 
Telephone : NORTH 4411/7 


BPA APAAAAUAUAAAMAMAA2 


§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
Hydraulic Header Tanks 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 


2MUMAMIVAAIUAAAAAPAIAAMAAAAAAAMMaMLawr 








+ MIDDX. 
“CRANFORD * HOUNSLOW 
944 BATH ROAD waves 2809 8 1203 
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16 mm 
CINE 
AIRCRAFT 
CAMERA 


€ An entirely new camera designed 
for high definition photography of 
air-to-air and air-to-ground subjects 


W. VINTEN LTD. : North Circular Road - Cricklewood - N.W.2. Tel: GLAdstone 6373. 





Precision im sheetmetal 


FOR THE AIRCRAFT INDUSTRY 


Specialists in the production of jet pipes, flame tubes, exhaust 


units, discharge nozzles, etc. Repair programmes carried out. 


BURNLEY AIRCRAFT PRODUCTS LTD: FULLEDGE WORKS : BURNLEY - LANCS ENGLAND Phone: Burnley 3121 
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NOZZLE 

The importance of the nozzle to the efficient delivery of petrol and 
other fluids has led Zwicky technicians to give special attention 
to it. Our range includes both trigger operated and automatic 
cut-off types, for all rates of flow up to 100 gals. per minute. 


ROTOR PUMP 


Important features: Positive displacement — Double helical gears 
— High volumetric and mechanical efficiencies — Non-pulsating — 
All bearings running in oil bath—6 sizes from 15 to 600 gals. 
per minute. 


Zwicky Ltd., Trading Estate, Slough, Bucks. 


TELEPHONE: SLOUGH 24481/2/3 


POWER AND HAND PUMPS, MICRON FILTERS, PATENT HOSE REELS, SPECIALISTS IN PUMPING AND FILTERING EQUIPMENT. 











xk * 1ais9 = Y 


VARIABLE 
RESISTANCE 
ONITS 


TYPE H.R. 
FOR HEIGHT 





* 


TYPE A.S.R. 
FOR AIRSPEED 
AND PRESSURE 


Voltage Proportional Na) 
to Pitot Air Speed or 


to Aneroid Height. 
Operating at 28 Volts. 


R. W. MUNRO LTD. 


BOUNDS GREEN, - LONDON, - N.11 
TELEPHONE : ENTERPRISE 4422 








$0 YEARS 


have now passed since the first successful 
flight by a powered aircraft. But Man has 
been thinking about, and trying to fly for 
well over 2,000 years. In MICHAEL 
HARRISON’S new book, Airborne at 
Kitty Hawk, which has just been published 
in celebration of the 50th anniversary of 
the Wright Brothers’ famous flight, the 
story of the ideas on, and attempts at, 
flying is traced from the fourth century 
B.C., through the facts and fancies of the 
intervening centuries to their culmination 
on 17th December, 1903, when the Wright 
Brothers’ powered, heavier-than-air ma- 
chine first flew at Kitty Hawk, North 
Carolina. 

The book, which is_ published by 
CASSELL, has 14 pages of illustrations 
and costs 8s. 6d. at all booksellers. 


Airborne at 
Kitty Hawk 
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UNIVERSAL 
JOINTS 


- « « provide the most efficient 
compact and powerful answer 


ME Joints are manufactured under ideal 
conditions, by specially designed single pur- 
pose plant. Rigid inspection of components 
is made after each operation, and heat 
treatments are scientifically controlled, 


Catalogue on request. 


THE MOLLART ENGINEERING CO.LTD. 

KINGSTON BY-PASS - SURBITON - SURREY 

Phone: ELMbridge 3352-3-4 Telegrams: Precision, Surbiton 

AIR MINISTRY GAUGE TEST HOUSE AUTHORITY 
89755/31 


FLIGHT 


‘8’ PATENT UNIVERSAL BALL JOINT 


Combines high load carrying capacity, 
simplicity of design and utmost reliability. 
92°,,—98°%, efficient (N.P.L. certified). 


HOOKE’S TYPE UNIVERSAL JOINT 
Suitable for high speeds. Inexpensive to fit and needs 
no telescoping sleeves. Will stand some tension and 
compression loads. 








HOOKE’S TYPE LIGHT SERIES UNIVERSAL JOINT 


Designed for light duty. Moderate tension and 
compression loads are allowable. 





Protect for life with *@E’ Grease Retaining Covers 
Available for all types and sizes of joints 


* 








ELENS 
CABLES 


ST. HELENS CABLE & RUBBER CO. LTD., SLOUGH, BUCKS. 


Branches 


at:—Bath, Belfast, Birmingham, Bradford, Cardiff, Glasgow, Lancaster, 


BRIVISH EL ROT 


are used in the electrical wiring 
of -Britain’s First Turbo-Prop Aircraft 


Slough 20333 


Liverpool, London, Manchester, 


Newcastle-on-Tyne, Portsmouth 
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R.M.R. 


ENGINEERING 
TRING, HERTS. 
Phone 3338 


Contractors to H.M. Govt. 
and leading Aircraft 
Constructors 


A.1.U.and A.K.B. Approved 


MAKERS OF THE ROD END 
BEARINGS AND A WIDE 
RANGE OF A.G.S. PIPE 
LINE COUPLINGS AND 
UNIONS USED BY THE 
AIRCRAFT INDUSTRY. 


We can offer keen prices and good deliveries, 


many from stock. 





G4 





TNEWTON-DERBY— 
== 


AUTOMATIC 


VOLTAGE REGULATORS 


Also Makers of Rotary Transformers and Anode 

Converters, Wind and Engine Driven Aircraft 

Generators. High Frequency Alternators and 
High Tension D.C. Sensrotere 


ELECTRICAL PLANT SPECIALISTS 
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There are no finer 


springs than 


Springs by Riley 


SNOWV 
AS 


ROBERT RILEY LTD., MILKSTONE Phone : Rochdale 2237 (5 lines) 
SPRING WORKS, ROCHDALE Grams : “Rilospring’’ Rochdale 








WEWTON BROTHERS ocrsy) LIMITED 


MEAD OFFICE @ wORES otaer 
TELEPHONE CORBY e7e7e () LINES) TELECR AMS OYNAMO, DERBY 


LONDON OFPictE mPania ‘ NGS. Se BINGSWwar wel 





means 


SPEED and 
EFFICIENCY 


RATCHET PLUG SET 
FOR SOCKET HEAD SCREWS 


Consists of 2 “Leytool” 
Ratchet Spanners, 6 inter- 
changeable Driving Plugs 
to fit standard sockets, 2 
Extension Pieces for long 
reach, and a Screwdriver 
Bit for converting the span- 
ners into Ratchet Screw- 


drivers. Complete 

in strong hard-en- 667 
= 

amelled metal box 


LEYTOOLS ARE QUALITY TOOLS 


INTERCHANGEABLE 
SOCKET SET 


Comprising “‘Leytool” Re- 
versible Ratchet Spanner 
with 4-inch Driver, 7 inter- 
changeable hardened steel 
Sockets, Extension Piece 
for long reach, and 9-inch 

Tommy Bar. 

Complete in 


7 | '6 hard - enamelled 
metal box. 


Write for complete catalogue of “‘Leytool'’ Hand Tools 
LEYTONSTONE JIG & TOOL CO., LTD, 
LEYYOOL WORKS, HIGH ROAD, LEYTON, LONDON, E.10 


Telephone 
Leytonstone 5022-3-4 
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CLASSIFIED ADVERTISEMENTS 


| Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. Special rates for Auctions 
| Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/- 
Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 
prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street 

and 


London, 38.E.1 

Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd 
AIRCRAFT ENGINEER onanegnomectiadl 

Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 

52 consecutive insertion orders. Full particulars will be sent on application 

Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 

charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 


PRESS DAY — Classified advertisement advertisement charge. Replies should be addressed to ‘Hox 0000, ¢/o Flight,” Dorset House, Stamford Street, 


“copy”’ should reach Head Office by FIRST The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes 
POST WEDNESDAY, December 16th, for Ahees wate baa 
‘ , . Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
publication in the issue of December 25th office of the Ministry of Labour and National Service etc. if the applicant is a man aged 18-64 or a woman 


‘ aged 18-59 inclusive, unless he or she or the employer ia excepted from the provisions of The Notification of 
subject to space being available. Vacancies Order 1952 








AIRCRAFT FOR SALE 





W. S. SHACKLETON, LTD. 
EUROPE’S LARGEST AIRCRAFT DEALERS 


(Now 22 years at this address and 128 different 
types of aircraft sold) oo 
1S CHESTERFIELD ST., W.! 
FROM time to time we have given in this column an 
approximate cross section of the prices holding for 
certain light aeroplanes, and have found that on looking 
a through past years it has proved a most interesting Telephone : GROsvenor 4841 
guide 
ws N the list below we have given lowest prices at which 
— these aircraft can generally be sold—in every case 
with C. of A. and in really good condition—although 
FL Yi NG R oO oO TS the equipment fitted will vary very considerably. 
. TAYLORCRAFT £250 
Lined throughout with soft lux- TIGER MOTH £200 
urious Sheepskin, these excellent MILES MAGISTER £300 
boots have all ieather uppers, MOTH MINOR £300 
leather sole, rubber heel, strap and aOeTEn ADTOORAT sae 
buckle adjustment and exclusive PROCTOR I AND ll £350 VY 
calf retaining strap. PROCTOR V £450 
5-9-6 


Sizes Ladies 5-7 Gents 5-12 MILES ae £1,000 

MILES GEMIN £1,350 

T to Fly: Club: Trade supplied A 4 

Send 3d. im stomps for illustrated catologue se alres a APIDE £1,350 A | a4 WwW R K 

aircraft, engines, spares or aeronautical consul- eee” 

D. LEWIS LTD. (DEPT. F.) tation: 
124 GT. PORTLAND ST., LONDON, W.1 
Tel. Museum 4314 Grams: Aviakit, Wesdo, London 


LiMtItTteéo 
W. S. SHACKLETON, LTD. 











175 PICCADILLY, LONDON W.1 
Tel.: HYDe Park 2448-9 
Cables: ““Shackhud, London.” [0070 








WOLVERHAMPTON 
AVIATION LTD. 


THE LEADING LIGHT AIRCRAFT R. 


ENGINEERS K. 
UNDAS, Lid since 1930 
THE AIRPORT, WOLVERHAMPTON D S, Ltd. 
Telephone : Fordhouses: 2191/4 OFFER for immediate sale :— 


PAkotTAs. 


SPECIAL OFFER ] J -PASSENGER-SEAT DOVES Consult us with confidence 


NEW Gipsy Gemini IIIA fitted GEALANDS before Buying or Selling 


with Murphy MR80 radio RAPIDE. any type of Aircraft. You 
NORSEMAN. 


AUSTER Vs 


AEROPLANES BY DUNDAS!!! 


AIRCRAFT SALES 


Upholstery and Colour Scheme pay nothing for our 
to requirements of purchaser advice and experience. 
F IR details of these and many other aeroplanes apply 


Further details on application — We advertise for sale only 


PRICE £5,500 


LONDON OFFICE: Telephone: ABBEY 2345 2 puny ge St. James’s, London, S.W.1 which we have the sole 
Cables: ““Dundasaero, London 
78, BUCKINGHAM GATE, S.W.1. ROYDON AIRPORT. CRO. 7744. Cables 


“Dundasaero, Croydon.” {0559 


e aircraft available on our 


. 
Dens, Lea., own premises or for 


” 


selling rights. 








AEROSERVICES (LONDON) LIMITED 
AIRCRAFT SPRING WASHERS 
suppliers of aircraft, engines and accessories, draw 
attention to the change of telephone number to Croydon 
TO B.S. 9373 and telegraphic address to “Aeroserv, Croydon.” 


SPECIFICATION AEROSERVICES (LONDON) LIMITED 


S.P.47 CROYDON AIRPORT 
SURREY 
Tel.: CROydon 9373 


GROSS MFG. Co. (1938) LTD., COMBE DOWN, BATH Cabies: “Aeroserv, Croydon.” {0940 
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ROLLASOW'S 


TOP DRESSING 
FLYING CLUBS 
GOVERNMENT SERVICE SCHOOLS 
and 
GLIDER TOWING 


WE HAVE 


TIGER MOTHS 


BOTH 


AIRCRAFT & SPARES 
IN QUANTITY 


At highly competitive prices. All 
released under A.R.B. regulations. 
Immediate Freighting by land, 
sea or air on receipt of orders. 


COMPLETE AIRCRAFT 


with hours from 75 since new now 
undergoing C. of A. 


SPARES 


Fully reconditioned items from lock 
nuts to fuselages. 


Ex-stock—No waiting 


For speedy service at lowest prices 
contact 


W. A. ROLLASON LTD. 
Croydon Airport, Surrey 


Tel.: CROydon 5151/4 
Cables : ROLLAIR, CROYDON 

















| now have in production the following types 
of 

AIRCRAFT EQUIPMENT 

R.V.T. RADAR WORKSHOPS 

TAIL TOWING ARMS 

TAIL STEERING ARMS 

FORWARD TOWING BRIDLES 

JACKING TRESTLES 

DEBRIS GUARDS 

TROLLIES 

MAINTENANCE SUNDRIES 

ETC., ETC., ETC, 


AIRBORNE SECTION 
@ AMMO CHUTES @ CRATES 
@ CAMERA STANDS, etc. 


DEPARTMENTS 
CABLE SPLICING AND PROOF LOADING 
LIGHT AND MEDIUM ENGINEERING 
WOOD MACHINERY AND ENGINEERING 


| Subcontracting facilities for Aircraft Engineering 
available. 


WELLINGTON ROAD SOUTH, 
STOCKPORT 
Tel.: Stockport 4642-3-4/4391. 
Grams: “Smithsov, Stockport."” 
FULLY APPROVED 














AIRCRAFT FOR SALE 


VENDAR OF CROYDON AIRPORT offer: 





USTERS, Taylorcraft, Proctors, Messengers, 
Gemini, Magisters, Ansons, Fairchild Argus, 

Stinson Voyager, Bonanzas 
YRNDAR, Croydon Airport. Croydon 5777. 
(0603 





AIRCRAFT WANTED 


TAYLOR “RAFT wanted with’ without C. of A. For 
home consumption.—Box 2146. {1383 
GoeoP Gemini required privately. Outright purchase 
J or exchange 1952 Ford Consul and cash. Please 
forward fullest particulars.—Box 2149. {1385 
UR demand for good used aircraft of all descriptions 
is very great. Operators or owners wishing to dis- 
pose of aircraft, engines, or anything aeronautical, are 

asked to communicate at once to:— 
K. DUNDAS, Ltd., 29 Bury Street, London, 

ro 


* S.W 
Wit 2848. Cables: “Dundasaero, Piccy, London.” 
((ROYDON AIRPORT. CRO. 7744. 





{0558 
EROCONTACTS, Ltd., have a requirement for 
a limited number of sound Cirrus Major Mes- 
sengers, Geminis, Autocrats, and Gipsy-powered 
Austers.—Aerocontacts, Ltd., Gatwick Airport, Horley, 
Surrey. Tel.: Horley 1510. {1313 
S. SHACKLETON, Ltd., Europe’s largest aero- 
¢ plane dealers (22 years at this address and 128 
different types of aircraft sold) wish to purchase sound 
Rapides, Geminis, Messengers, Aiglets and Autocrats 
for resale in Great Britain and for export to all countries 
approved by the Board of Trade. We would welcome 
offers from the actual owners of such aircraft with a view 
to purchase, sale or exchange 
S. SHACKLETON, Ltd., 175 Piccadilly, Lon- 
¢ don W.1. Tel.: Regent 2448-9. Cables: “‘Shack- 
hud, London.” {0071 





AIRCRAFT ACCESSORIES AND 
ENGINES 





A J. WALTER. 
. 
N‘ YTICE to Dakota operators :— 


UR vast stock of airframe spares, instruments, 
accessories, etc., is available to assist you to keep 
flying with the minimum of time spent on the ground 
due to service troubles. Whatever your requirements, 
do not hesitate to contact us, by letter, telephone or 
cable, or alternatively by a personal visit, when we shall 
be pleased to show you the stocks held at Gatwick 
Airport. 
UR Associate Company, A. J. W. (Instruments), 
Limited, can undertake any instrument overhaul 
work and we also provide facilities for an exchange 
scheme on instruments at overhaul prices. 
WALTER, Gatwick Airport, Horley, Surrey. 
“Re Tel.: Horley 1420 and 1510, Ext. 105. Cables 
“Cubeng, London.” [0268 





AIRCRAFT ACCESSORIES AND 
ENGINES WANTED 


Wan! Pratt and Whitney material. (N) for new; 
(S) for serviceable Crankshafts: R-1340(S), 
R-2800(N Masterods: R-1830(S), 
R-2000(S), R-28000N) Cylinders: R-985(N), 
R-1340(S), R-1830(N), R-2000(S), R-2800B(N). 
Engines: R-1340 (no failures). Payment in pounds or 
U.S. dollars. Have European agent to perform inspec- 
tion and complete transaction.—Airstock Supply Corp., 
119 W. 57 St., New York 19, N.Y. Cable: “‘Airstock.” 

[1399 





R-1830( S), 





AIRCRAFT SERVICING 


ROOKLANDS AVIATION, Ltd., Brooklands 
Acrodrome, Weybridge. C. of A. overhauls, modifi- 
cations and conversions. Tel.: Byfleet 436. [0305 
REPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil Repair 
Service, Sywell Aerodrome, Northampton.  Tel.: 
Moulton 3218 [0307 








AIRCRAFT FOR HIRE 


IPER Cub—hire and fly yourself. Moderate rates, 
hour, day, week or month.—A. J. Walter, Gatwick 
Airport, Horley, Surrey. Tel.: Horley 1420 and 1510. 
{0269 








BUSINESS OPPORTUNITIES 


YNSTRUMENTS, Ltd., of Staverton Aerodrome, 
Gloucester, are open to consider the development 
and/or manufacture of inventions relating to aircraft 
instruments or small electrical accessories. Particulars 
should be addressed to the Managing Director. [1252 








VICKERS-ARMSTRONGS LTD. 
WEYBRIDGE 


GUIDED WEAPONS 
DEVELOPMENT 


Applications are invited against the 
following vacancies :— 


SENIOR STAFF APPOINTMENTS 


for experienced engineers with suitable 
B.Sc. degrees, or equivalents, as:— 


PROJECT OFFICERS 
TRIALS ENGINEERS 
ELECTRONIC ENGINEERS 


OTHER TECHNICAL STAFF as:— 
SENIOR, INTERMEDIATE AND 
JUNIOR DRAUGHTSMEN 
(with H.N.C. or equivalent) 

TECHNICAL ASSISTANTS (mechan- 
ical and electronic—with H.N.C. 
or equivalent) 

MATHEMATICIANS (with degrees) 


LABORATORY AND SKILLED 
WORKSHOP PERSONNEL as: 
LABORATORY ASSISTANTS (elec- 

tronic, mechanical, and electrical, 
with practical experience) 
TOOLMAKERS 
FITTERS 
CENTRE LATHE TURNERS 
UNIVERSAL MILLERS 
UNIVERSAL GRINDERS 
SLOTTERS, ETC. 


Applicants should be in a position to 
travel daily to Weybridge or make their 
own housing arrangements. Assistance 
can be given to secure individual lodging 
accommodation. 


Apply to the Employment Manager, 
VICKERS- ARMSTRONGS LTD. 
Weybridge Works, Weybridge, Surrey 











ARMSTRONG SIDDELEY « COVENTRY 


- COVENTRY 


Applications, giving 


DIRECTOR & CHIEF ENGINEER 


ARMSTRONG SIDDELEY : 


in Gas Turbine Aero Engines for permanent appointments in their Gas 
details of qualifications and experience, should be sent in confidence to 


invite enquiries from SENIOR TECHNICIANS with previous experience 


Turbine Experimental Department in Coventry. 
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CAPACITY AVAILABLE 


PREc SISION engineers. Personal service for proto- 
types, small quantity machined parts and equip- 
ments to drawings and sketches. A.I.D. approved, 
Mech. and Elec.—Cathanode, Ltd., Vineyard Walk, 
Clerkenwell, E.C.1. Tel.: TERminus 2231. [1280 








CARAVANS 
HALF THE STORY 


ES, the glorious display of holiday, touring, dual- 
purpose and residential caravans, new and slightly 
used, on show under cover, the favourable prices, the 
FREE STORAGE till Easter and confidential credit 
facilities are only half the story. 
HE other half you will tell us when you own the 
caravan of your dreams; tailored to your wishes, it 
is well equipped and constructed, comfortable, elegant 
and easy on the purse. It will impress your friends and 
delight your family. 
EE how the story starts by sending for illustrated 
booklet “‘Happy Homes Unlimited.” Modern tour- 
FE hire fleet for 1954—booklet and tariff available. 
. 





O.C. Caravan Centre, 200-220 Cricklewood Broad- 
way, London N.W.2. GLAdstone 2234. — a 
80 





CLOTHING 


A.F. and R.N. officers’ uniforms purchased; large 
¢ selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fisher’s Service Outfitters, 85-88 Wel- 
lington St., Woolwich. Tel.: Woolwich 1055. (0567 








CLUBS 


REPHILL FLYING CLUB. 


EARN to fly at Redhill Aerodrome, Surrey, South 
London’s nearest flying centre, 23 miles from Hyde 
Park Corner, £3/10/- per hour dual; from £2/10/- solo; 
instrument flying, instructors’ and advanced courses. 
Attractive clubhouse with full catering facilities. —Tel.: 
Nutfield Ridge 2245. [0347 
ENDAIR FLYING CLUB. Night flying and 
instrument flying. Croydon Airport. CRO. 5777. 
(0608 
ONDONERS! Your most accessible and reasonable 
club. M.C.A. approved courses, Austers 45/- hour, 
trial lesson 17/6. Phone Penguin Flying Club, Vic. ; 300. 
0285 
LYMOUTH AND DISTRICT AERO CLUB for 
Auster and Tiger Moth flying instruction; dual and 
solo at £3 per hour reducing to less than £2 per hour for 
solo flying on “‘Fly Yourself Hire” basis; flying instruc- 
tors’ courses and M.C.A. approved course for private 
pilot’s licence.—Tel.: Flymouth 72753 (0341 








CONSULTANTS 


ROUP CAPT. E. L. MOLE, B.Sc., A.F.R.Ae.S., 

31 Dover St., London W.1. Gro. 5902. [0400 

COMMANDER R._ H. STOCKEN, 

, Eagle House, 109 Jermyn St., London 

“Tel.: Whitehall 8863. [0419 

K. DUNDAS, Ltd., have been giving the correct 

® answe~ to aviation problems for twenty years 

Technical. Purchasing. a. , 29 

Bury Street, London §.W.1. WHI. [0560 

D B. SYKES offers an eeemins re inspec- 

© tion service for overseas buyers of new and 
second-hand aircraft. No connection with any broker. 

A, B, C, D and X licences held. Sixteen years’ experi- 

ence in civil aviation, including six years A.R.B. sur- 
veyor. 19, Duke Street, Formby, Liverpool. Tel.: 

Formby 65. Telegraphic address: Syco, Formby, 

Liverpool. [1396 








MISCELLANEOUS 


NE only, steel-framed building, 8ift clear span by 
2007t to 250ft long by 25ft to eaves (22ft clear height 
inside), steel sheeting, sliding doors at ends, material 
from stock.—Write Bellman Hangars, Ltd., Terminal 
House, S.W.1. {1331 








PACKING AND SHIPPING 


AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 
Tel.: Mansion House 3083. Official packers and 
dilewene to the aircraft industry. [0012 
XPORT PACKING SERVICE, Ltd., Imperial 
Buildings, 56 Kingsway, W.C.2. Phone: Chancery 
5121-2-3. Scientific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. Approved packers for the Admiralty, 
A.L.D., LF.V., C.LA., C.LS., 1.E.M.S., M.o.S. and 
many foreign Government Departments. [0920 


PATENTS 


HE proprietor of British Patent No. 644478 entitled 
“Improvements in Rotor Blade Airfoils,”’ offers 
same for license or otherwise to ensure its practical work- 
ing in Great Britain.—Inquiries to Singer, Stern and 
Carlberg, Chrysler Building, New York 17, N.Y., U.S.A. 
{1392 











W 
AIRWORK 


asiemiteod 


RADIO SECTION 


have IN STOCK for 
immediate’ delivery, 
brand new EKCO CE1140 
lightweight VHF Instal- 
lations, Murphy MR60/80 
Installations, also Stan- 
dard STR9X equipments, 
available at very short 
notice. A large quantity 
of equipments such as 
American TA2J complete 
and SCR522, IN STOCK. 


All Enquiries 
RADIO SUPERVISOR 
TERMINAL BUILDING 
GATWICK AIRPORT, HORLEY 
SURREY 


HORLEY 1510 1551 

















REQUIRED 


THE ENGLISH ELECTRIC 
co. LTD., 


Aircraft Division, 
Warton Aerodrome, 
Nr. Blackpool. 


DRAUGHTSMEN (MECH.) H.N.C. 

DRAUGHTSMEN (ELECT.) H.N.C. 

STRESSMEN H.N.C. OR DEGREE 
LOFTSMEN 





Men with Aircraft experience pre- 
ferred, but ALL APPLICATIONS will 
be carefully considered. 


Salaries commensurate with qualifi- 
cations and experience. 


Apply to DEPT C.P.S., 
336/7, STRAND, W.C.2. 
quoting Ref. SA.27A. 











PUBLIC ANNOUNCEMENTS 
AIR TRANSPORT ADVISORY COUNCIL 





THE Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
to operate scheduled air services :— 

Application No 27 from British Overseas Airways 
Corporation, of ” Airways House, Great West Road, 
Brentford, Middlesex, for approval to make a ter- 
minal or intermediate traffic stop at Manchester on 
their normal scheduled services between the United 

oy 5 and Boston and or New York, and between 

the United Kingdom and Bermuda or Nassau on the 
routes set out as Routes 19 and 23 respectively in 
Schedule “A,” Part 1, of the terms of reference issued 
to the Air Transport Advisory Council by the Min- 
ister of Civil Aviation on July 30th, 1952 
From Air Kruise, Ltd., of Lympne Airport, near 

Hythe, Kent:— 

Application No, 228 for a seasonal inclusive tour service 
with Dakota aircraft for the carriage of passengers 
between Lympne and Zurich (Kloten) at a frequency 
of from two to five services weekly during the season 
from April to October inclusive, for a period of three 
years commencing April Ist, 1954, 

Application No, 229 for a seasonal inclusive tour service 
with Dakota aircraft for the carriage of passen, 
between Lympne and Basle (Mulhouse) at = i 
quency of from one to two services weekly datas the 
season from April to October inclusive, for a period 
of three years commencing April Ist, 1954. 

THE SE applications will be considered by the Council 

under the terms of reference issued to them by the 

Minister of Civil Aviation on July 30th, 1952. Any 

representations or objections with regard to these appli- 

cations must be made in writing, stating the reasons, 
and must reach the Council within 14 days of the date 
of this advertisement, addressed to the Secretary, Air 

Transport Advisory Council, 9 Buckingham Gate, 

London S.W.1, from whom further details of the appli- 

cations may be obtained. When an objection is made to 

an application by another air transport company on 
the grounds that they are applying to operate the route 
or part of route in question, their application, if not 
already submitted to the Council, must reach them 
within the period allowed for the making of representa- 
tions or objections [1391 





TUITION 


AVIGATION, LTD. 





(The Safe Guidance and Handling of Aircraft in 
the 


30 CENTRAL CHAMBERS, EALING, W.5 
WE offer all courses appertaining to pilot/navigator 
licences. 
O contact us on any problem you have in mind and 
we will do our utmost to stheiond {0248 


TWIN CONVERSIONS 


GEMINI aircraft, fitted radio, £6 per hour day, £7 
BJ per hour night; dual or solo.—Southend Flying 
School, Essex. Rochford 36204 {0333 





l ONDON SCHOOL OF AIR NAVIGATION 
4 


FFERS facilities for establishing oneself in a career 
Keynote of success is our combined experience 
with personal approach 
At . aspects of pilot navigator qualifications. Our 
individual coaching methods lead to a very high 
degree of pass. 
EW “Home Study” courses excellent alternative 
Full coverage; unique application; finest of kind; 
modern diagrammatic presentation 
INK, briefing, procedures and R/T. instrument fly- 
4ing and refresher. Type ratings—general and specific 
LL requirements rehabilitation from Services 
Advice without obligation 
3 Ovington Square, Knightsbridge, London S.W.3 
KEN. 8221 {0277 
N« iH'T 7 Auster and Gemini aircraft with radio, 
from per hour.—Southend-on-Sea_ Flying 
School Teh Rochford 56204 {0451 
EARN to fly for £24; instructors’ licences and instru- 
4 ment flying for £3 per hour; night flying £4 per 
hour; residence 5 gns. weekly Approved M CA pri- 
vate pilot's licence course. —Wiltshire School of Hs on 
Ltd., Thruxton Aerodrome, Andover, Hants (0253 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to 
interesting executive appointments in civil aviation, 
design oat development, draughtsmanship, maintenance, 
etc. Extended courses to prepare for A.P.R.Ae.S. and 
A.M.1.Mech.E. examinations.—Write for prospectus to 
Senior Master, College of Aeronautical Engineering, 
Chelsea, London, S.W.3. Flaxman 0021 (0019 
F.R.Ae.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
* “no pass no fee’’ terms; over 95 per cent. successes 
For details of exams and courses in all branches of acro- 
nautical work, navigation, mechanical eng., write for 
144-page handbook, free.—B.1.E.T. (Dept. 702), 17 
Stratford Place, London, W.1 {0707 
*REE! Brochure giving details of courses in all 
branches aero eng. covering A.P.R.Ae.S., A.R.B 
Certs., M.C.A. exams, etc. We are the only postal 
training college operated by an industrial organization 
—Write to E.M.1. Institutes Postal Division, Dept 
F.26, 43 Grove Park Rd., London W.4. (Associated 
with H.M.V (0962 
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TUITION 


SOUTHEND - ON - SEA MUNICIPAL AIR 

J CENTRE AND FLYING SCHOOL, Essex. Tel 
Rochford 56204 Training for private, commercial 
licences and instructor’s endorsements. M.C.A., 
approved 30-hour course. Tiger Moth and Auster air- 
craft. Special facilities for training in instrument ratings 
and radio procedure. Hourly day rates: Solo £3, dual 
£3/5/-. Contract rate £2/10;-. Night: £4 solo, £4/5,- 
dual. No entrance fee or subscription, Trial lesson 30) - 
{0332 








~ SITUATIONS VACANT 





The engagement of persons answering these advertisements 

must be made through the local office of the Ministry of 

Labour and National Service, etc., if the applicant is a 

man aged 18-64 or a woman aged 14-59 inclusive, unless 

he or she or the employer is excepted from the provisions 
of The Notification of Vacancies Order 1952. 





THE ENGLISH ELECTRIC CO., LTD., 
LUTON 


have vacancies for the following technical staff on an 
interesting high-priority defence project 


(1) Senior Radar Engineers 


PPLICANTS should have a sound theoretical back- 

ground and have had considerable experience in the 
operation, maintenance and modification of experi- 
mental radar systems in the field. Ref. 1190A. 


(2) Electronic Trials Engineers 


PPLICANTS should have experience of high- 

frequency communication equipment and be pre- 
pared to accept responsivility tor its installation and 
subsequent trial at locations in the U.K, other than 
Luton. Ref, 456P. 


(3) Electronic Trials Assistants 


SUCCESSFUL applicants will become members of 
trials teams under tne leadership ot electronic trials 
engineers and will be required to as»ist in the insteJlauion 
and subsequent trial of H.F, communication equipment. 
Ret. 456K 


(4) Electronic Laboratory Assistants 


APPLIC ‘ANTS should have experience of the prepara- 
tion (from circuit diagrams) of information for the 
drawing ofhce and producuon departments. Ref. 1066D. 


(5) Radar Assistants 


APPLIC ‘ANTS will be required to assist senior radar 
engineers in the operation, maintenance and modifi- 
cation of experimental radar systems in the field. 
Ref. 1190B 


(6) Electronic Laboratory Assistants (Trials) 


APELi ‘ANTS should have experience ot the prepara- 
tion of radar equipment for field trials, for which 
a sound basic knowledge of radar circuitry is essential, 
4 spec ial knowledge of radar equipment A.A. No. 3 
would be an advantage. Ref. 1066E. 

Sat LARIES are appropriate to the qualifications and 

experience necessary tor the various positions, which 
are permanent and progressive. A staff pension scheme 
operates and housing assistance will be provided for 
suitable applicants tor posts (1), (2), (3) and (6). Appli- 
cations to Dept. C.P.S., 336/7 Strand, W.C.2, and 
quoting appropriate reference number. {1341 


VICKERS-ARMSTRONGS, LIMITED 
WEYBRIDGE 


Guided Weap Develop t 





VACANCY exists for a senior project engineer to 
control a group on missile development, Experi- 
ence in electronics and graduate or equivalent qualifica- 
tions required. : 
PPLICATIONS, with the names of two referees, 
should be made, quoting reference EO/G.W.2, to 
the Employment Manager, Vickers-Armstrongs, hist 
Weybridge Works, Weybridge, Surrey. {1 71 


“A” and “C” Licenced engineer covering Auster 
and Tiger required near London.—Box 2145. 
{1382 





BROOKLANDS 
AVIATION Ltb. 


SYWELL - NORTHAMPTON 


require urgently 


EX R.A.F. or R.N.A.S. 
AIRFRAME FITTERS 
TINSMITHS 
TECHNICAL CONTROL 
and 
STORES CLERICAL 
for new production and repair 


work on jet and piston engined 
aircraft 


Regular work with piecework 
bonus and Overtime 


APPLY TO: 
Brooklands Aviation Ltd., 


Buttocks Booth, Moulton, 
Northampton 














Blackburn & General Aircraft 


Limited 


LONDON DESIGN OFFICE 
63 Old Brompton Road 


VACANCIES EXIST for the fol- 
lowing staff to join an expanding 
design team. 
STRESSMEN 
Senior and Junior with aircraft 
experience. 

SECTION LEADERS 
Aircraft design experience essential. 
SENIOR DRAUGHTSMEN 
Aircraft experience essential. 
WEIGHT ENGINEER 
With aircraft experience. 


Interesting work and excellent 

prospects for the right type of 

man. Every opportunity for 

advancement. Congenial work- 
ing conditions. 


Please write to Manager at above address 














TIGER MOTHS 
for export. 
Completely rebuilt aircraft 
to highest standards 
C.I.F. Quotations per return. 


MUIR & ADIE LIMITED 


CROYDON AIRPORT, SURREY 
Cables: MUIRAIR, CROYDON 














SITUATIONS VACANT 


VICKERS-ARMSTRONGS, LIMITED 
WEYBRIDGE 


Guided Weap Develop t 








VACANCY exists for an experienced engineer to 
take charge of a group engaged on the development 
of missile control systems and associated simulators. 
PPLICATIONS, with the names of two referees, 
should be made, quoting reference EO/G.W.1, to 
the Employment Manager, Vickers-Armstrongs, Ltd., 
Weybridge Works, Weybridge, Surrey. {1372 





D. NAPIER AND SON, LTD. 


have varied and interesting vacancies in their 
AERO GAS TURBINE DIVISION 
in London and in their Research Station at Liverpool. 
Applications are invited from: 


DESIGNER DRAUGHTSMEN AND 
TECHNICIANS 


of senior, intermediate and junior grades for 
design, development and mechanical research. 
The positions are permanent and pensionable. 
Interview travelling expenses will be paid. 
Please write, with all details, quoting ref. 
S.A.30C to Dept. C.P.S., 336-7 Strand, 
London, W.C.2. {133 





Specification 


ECHNICAL illustrator required at A.E.R.E., Har- 
well, for the preparation of line illustrations from 
photographs, models or engineering drawings. Candi- 
dates must have had experience in this work, or alter- 
natively have had adequate technical art training. 
Ability to do photographic re-touching would be an 
advantage. 
ALARY between £352 (at 21) and £497 per annum. 
—Write, stating age, qualifications and experience, 
to any Employment Exchange, quoting Order No. Did- 
cot 259. [1395 





VICKERS-ARMSTRONGS, LIMITED 
WEYBRIDGE 


Guided Weap Develop t 


A SENIOR trials engineer is required for work on 
weapon development. Experience of running field 
trials and graduate or H.N.C. qualifications required. 
APPL ,ICATIONS, with the names of two referees, 
should be made, quoting reference EO/G.W.3, to 
the Employment Manager, Vickers-Armstrongs, Lid., 
Weybridge Works, Weybridge, Surrey. {i 370 








ICKERS-ARMSTRONGS, Ltd., now in produc- 
tion of super-priority aircraft, require :— 
Draughtsmen (senior and junior), preferably with 
aircraft experience. Men with mechanical, structural 
and electrical experience also considered. 
IEENSION scheme. Recommendation for housing 
after probationary period.—Write, giving full par- 
ticulars, including age and salary required, to Personnel 
Department, South Marston Works, Swindon, Wilts. 
(1342 
RAUGHTSMEN and D.O. section leader for air- 
craft heat insulation department. Scope for keen 
men.—Apply in confidence to General Manager, 
Delaney Gallay, Ltd., Edgware Road, London, N NW. 
(1398 


GENIOR and intermediate design Seibiieada with 
ood experience of aircraft or light structural or 
mechanical engineering, required for aircraft and 
armament project work.—Apply, by letter, to Ports- 
mouth Aviation, Ltd., The Airport, Portsmouth. [0612 

ICENSED radio engineer and radio mechanics at our 

base at Stansted Airport, Essex.—Apply by letter or 
telephone to the Senior Radio Engineer, Aviation 
Beye Ltd., Southend Airport, Essex. Tel.: a 

[09 


‘AIRC “RAFT or mechanical draughtsmen, all uland, 
and junior aircraft stress and weightsmen required, 
—Apply, stating age, experience oa salary required, 
to the Chief Draughtsman, Alan Muntz and Co., Ltd., 
Aircraft Division, Langley Aerodrome, Slough, Bucks. 
(0368 
IRTECH, Ltd., Aylesbury and Thame Airport, 
Haddenham, Bucks, require a planning engineer 
with considerable experience in planning of aircraft 
detail and assembly work. Profit-sharing and pension 
schemes operating.—Write, giving full particulars of 
age, qualifications and experience. (1393 








Telephone: CLERKENWELL 2333/4 & 4247 





J. uppliers of machined and fabricated components 
in all Plastic and Allied 


materials to Britain’s aircraft industry 


ESTD. i _ 1887 


UHLHORN BROS. LTD. 53, CITY ROAD, LONDON, E.C.1 


We are proud to have the pleasure of supplying 
our precision products to many of 
the leading British aircraft constructors 


Telegrams: UHLHORN, AVE, LONDON 
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SITUATIONS VACANT 


TRESSMEN and design draughtsmen urget tly 

J required for new project work Highest grace 
salaries and pension scheme to suitable applicants 
Reply, giving details of age, experience and qualifications 
to Personnel Manager, Scottish Aviation, Ltd., Prest- 
wick Airport, Ayrshire [1287 
RAUGHTSMAN required for aircraft fuel gauge 
installation diagrams and details. Aircraft electrical 
installation experience preferred but not essential. Can- 





teen; pension scheme.—Apply: Chief Development 
Engineer, Waymouth Gauges and Instruments, Ltd., 
Station Road, Godalming, Surrey {1373 


ECHNICAL writer required, to prepare technical 
instructions and informeticn for electrical instru 
ments, and equipment, used in aircraft industry 
Write, in first place, full details, age, etc., Employment 
Manager, Sangamo Weston Ltd., Cambridge Road, 
Enfield. {1387 
H M. HOBSON, Ltd., invite applications for posi- 
¢ tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft.—Hobson Works, Fordhouses, 
Wolverhampton. [0420 
EQUIRED immediately by Percival Aircraft, Ltd., 
Luton Airport, Beds, several draughtsmen with 
comprehensive experience of engine installation and 
allied systems. Good welfare facilities, including staff 
pension scheme.—Applications in writing, stating age, 
qualifications, experience and salary required to the 
sonnel Manager [0601 
T laboratory assistants (male) required by Percival 
Aircraft, Ltd., Luton Airport, Beds. National Certi- 
ficate standard and previous experience on design of test 
laboratory equipment desirable. Good welfare facilities 
including staff pension scheme.-—Applications, stating 
qualifications, experience, age and salary required to 
Personne! Manager. [0596 
ORMALAIR, Ltd., invite applications from 
draughtsmen for work on aircraft pressurization and 
high altitude breathing equipment in their Yeovil and 
Cricklewood drawing offices. Applicants should be of 
H.N.C. standard. A generous superannuation scheme 
is in operation. Applications should be addressed to the 
Personnel Officer, Normalair, Ltd., Yeovil [1288 
V. ROE (Canada) Ltd., Malton, Ontario, have 
© vacancies for senior structural engineers. Previous 
experience of structural testing and stressing essential 
— Applications invited from engineers desirous of emi- 
grating to Ontario. Call or write, Dept. 3, Ontario 
Department of Immigration, 12 New Burlington Street, 
London W.1. {1390 
IR FORCE, Naval, civil and helicopter aircraft all 
under design and development at Percival Aircraft, 
Ltd., Luton Airport, Beds. Applications are invited 
from senior and junior draughtsmen and stressmen for 
work on this interesting programme. Good welfare 
facilities, including staff pension scheme.— Write, giving 
details of experience and salary required, to Personnel 
Manager. (0595 
SSISTANT estimator /ratefixer, age 25 to 35 years, 
sound basic training in general engineering is essen- 
tial, with experience in aircraft detail and assembly 
work. Education must be at least School Certificate 
standard. Pension scheme operating.—Write, giving 
full particulars of age, qualifications and experience, to 
Airtech, Ltd., Aylesbury and Thame Airport, Had- 
denham, Bucks. [1394 
RMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for a number of designers and senior 
and junior draughtsmen. Although gas turbine experi- 
ence is most advantageous it is not necessarily essential 
as training will be given in this specialized work to 
suitably qualified draughtsmen.—Apply in detail to 
Reference F.103, Personnel Manager, Armstrong 
Siddeley Motors, Coventry. {0200 


INDUSTRIAL JRS 
SAINTS 


& PARTNERS LTD 
BATH AND SALISBURY 











DESIGNERS 


AIRCRAFT DESIGN 
JIG & TOOL DESIGN 


SPECIAL PURPOSE MACHINES 
STRUCTURAL ENGINEERING 


EXPERIENCED TECHNICAL 
STAFF 





WIRE 
THREAD INSERTS 








FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel.: COMBE DOWN 2355/6 








THE 


DUNLOP RUBBER CO. 
LTD. 


AVIATION DIVISION 
COVENTRY 


require 


TECHNICAL WRITER 
ON AIRCRAFT ACCESSORIES 


Previous experience in a_ similar 

capacity an advantage, but con- 

sideration given to applicant with 

good practical experience coupled 

with sound technical education. Post 
is progressive. Write:— 


Labour Manager, 
DUNLOP PUBBER CO. LTD. 
Aviation Division, 
Foleshill, Coventry 








FOR SALE 


JOHN SHAW 
3,700 TON HYDRAULIC 
TWIN RAM RUBBER DIE 

PRESS 


Platens 9 ft. x 4 ft., top platen includes 
rubber bed 8 in. thick, stroke 32 in., 
daylight, rubber to platen, 24 in., main 
rams 28 in, dia. Complete with all 
ancillary hydraulic and electric equip- 
ment and loading tables on rails. Press 
is suitable for multiple production of 
aircraft and other components, using dies 
of Jabroc or similar material. Can also 
be used for hot work. 


Write to Box No. 2209 c/o Flight, 
for full details including installation 
drawing and photograph. 

















COTTON BAGS 


YOR SPARE PARTS, ETC. 


WALTER H. FELTHAM & SON, LTD. 


imperial Works, Tower Bridge Road, 
Telephone: HOP 1784 LONDON, 8.E.1 





SITUATIONS VACANT | 





UNIOR and intermediate stressmen with educational 
standard to Higher National Certificate, required for 
work on super priority aircraft contracts. The office 
location is in London and salaries of up to £700 p.a. are 
visualized. Assistance with accommodation will be 
given Write, stating age and full particulars, to: Box 
AC85843, Samson Clarks, 57 61 Mortimer Street, W.1 
{1362 
SENIOR and intermediate draughtsmen with educa- 
tional standard to Higher National Certificate, re 
quired tor work on super priority aircraft contracts. The 
ofhice location is in London and salaries of up to £750 p.a 
are visualized. Assistance with accommodation will be 
given.—Write, stating age and full particulars, to: Box 
AC85841, Samson Clarks, 57 61 Mortimer Street, W.1 
[1363 
A PPLi ATIONS are invited from senior draughts 
4 men for work on aluminium alloy marine projects 
Experience in similar work preferred but applicants with 
experience in any mechanical engineering, aircraft or 
ship drawing will also be considered. The commencing 
salary will be based on qualifications and experience 
Applications, stating age and experience, to Box 2215 
{1389 
HE ENGLISH ELECTRIC CO., Ltd., Luton, 
have vacancies for technical assistants of H.N.¢ 
standard to take charge of development structural tests 
as part of a comprehensive programme of testing on 
guided weapons. Previous experience of structural 
development or aircraft stressing an advantage.—Appli- 
cations to Dept. C.P.S., 336-7 Strand, W.C.2, quoting 
Ref. 1147D {1381 
ANDLEY PAGE (READING), Ltd., The Aero- 
drome, Woodley, Reading, have an immediate 
vacancy for a senior aircraft electrical draughtsman for 
work on an interesting new project. Only those who are 
fully experienced in all aspects of the work should 
apply, and for the successful applicant there will be 
suitable housing accommodation provided.—Please 
send full particulars of experience, etc., to the Personnel 
Officer [0235 
} ISPANO SUIZA’S associate company in England, 
British Manufacture and Research Co., Ltd., of 
Grantham, urgently requires design staff for develop- 
ment work connected with light gunnery and fire-control 
equipment. General design ability is valued higher than 
specific design experience in gunnery equipment. The 
conditions are attractive. —Applications to be addressed 
British Manufacture and Research Co., Ltd., Grantham, 
Lincs. Ref. AWK 53 {1338 
IELD AIRCRAFT SERVICES require licensed 
radio engineer to take charge of their well-equipped 
radio-overhaul shop. Applicants should have a wide 
experience on all types of radio equipment and prefer- 
ably with experience on American equipment as fitted 
to Dakota military aircraft. Excellent salary and pros- 
cts for suitable applicant.—Please apply: Personnel 
Sonmtubent, Field Aircraft Services Ltd., Nottingham 
Aerodrome, Tollerton. Tel.: Nottingham 88297. [1388 
HE ENGLISH ““CECTRIC Co., Ltd., Luton, have 
vacancies for uor technicians and mechanical 
designers to work on rocket motor projects. These 
posts offer the opportunity of working on advanced 
designs and obtaining a key position in an expanding 
industry. Qualifications: an engineering degree or 
equivalent for technicians and H.N.C. for designers 
Previous experience on rocket motors or aircraft power- 
plants is an advantage.—Applications to Dept. C.P.S., 
336-7, Strand, W.C.2, quoting ref. 1024A [1397 
RITISH EUROPEAN AIRWAYS have a vacancy 
at London Airport for a helicopter development 
engineer responsible for experimental and development 
work arising from activities of the B.E.A. helicopter unit 
Essential qualifications: good engineering or science 
degree, or equivalent; practical experience in experimen- 
tal flying and design. Salary in scale £875-£1,175 or 
£1,025-£1,325, depending on qualifications.—Applica- 
tions, in writing, giving details of age, education and 
experience, to Personnel Officer, Head Office, B.E.A., 
Keyline House, Ruislip, Middlesex {1386 


SITUATIONS WANTED _ 


i’ 








ILOT, senior commercial pilot's licence, instrument 
rating, instructor’s endorsement, 3,000 hours, 45 
types of aircraft flown, secks situation.—Box 2086. [1367 
OUNG man (25), good general education, account- 
ancy experience, interested in aircraft, would like 
position with charter firm or aircraft company. Any 
interesting position considered.—Box 2249 {1400 








AUTO PILOT UNITS 
For A3 and A3A Installatious 
Turn and Bank Units - - £65 
Rudder Units - - - - £65 
Mounting Units- - - - £75 
Servo Units - - - - - £75 


A.R.B. Released ex stock delivery 
Also other units always available 





Stavavia 
BLACKBUSHE AIRPORT 
CAMBERLEY, SURREY 


Tel.: Camberley 1600 
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Across the Channel 
with Bleriot in 1909 
... Mm World-wide service toda Ly 


In the early days, pioneers of aviation were served 
by the famous Bowden wire control mechanisms. 
Today, Bowden Wire Mechanisms, together 
with Bowden high pressure Hose Units with 
swaged and re-usable end fittings, are mak- 
ing an equally important contribution to 
aviation. 

L. ROBINSON & CO. (GILLINGHAM) LTD. 
London Chambers, GILLINGHAM, KENT. Phone 5282 


Backed by 56 years of engineering experience. 


BOWDEN (Engineers) LTD 


London, N.W.10. 




















Accles and Pollock, Ltd.. .. 

Aircraft Steel Structures, Ltd. . 
Airscrew Co., and Jicwood, L td., The 
Air Service Sees, Ltd. 

Air Trainers, Ltd. . : 

Airwork, Ltd. 

Alvis, Ltd. . 

Anglo-Iranian Oil Co. L ~ ale 
Armstrong Siddeley Motors, L td 
Armstrong Whitworth ? ‘we L td., Sir W. 
Attewell and Sons, Ltd., 

Aviation Traders, Ltd - 
Avica Equipment, Ltd............. 


Bennett (Hyde), Ss i 

I Air Transport Ltd... : 

Blackburn and General Airc raft, Ltd 

Booth and Co., Ltd., James 

Boulton Paul Aircraft, Ltd. 

Bowden (E ~ spam Ltd.. 

Box No. 2209... ; 

Bristol Aeroplane Co » Ltd., The ' Cover iv 
British Emulsifiers, Ltd : 56 
British European Airways 11 
British Insulated Callender’s c ‘ables, Ltd. Cover ii 
British Messier, Lid. 31 
British Thomson Houston Co., I Ad., The 
Brooklands Aviation, Ltd. 

Brown Brothers (Aircraft), Ltd.. 

Brown and Co., Ltd., E. G..... 

Burnley Aircraft Products, Ltd 


Cassell and Co., Ltd.. 

Cellon, Ltd.... 

Central Offices of Information (R.A.F.) 
Cross Manufacturing (1938), Ltd 
Curran, Ltd., John wh 


Dancer and Hearne Brothers, Ltd. 
Decca Radar, Ltd... . 


De Havilland Aircraft Co., Ltd.,The . 
Detuners, Ltd.... 

Docker Brothers 

Dunlop Rubber Co., Ltd 


Ecko Electronics, Ltd 
Electro-Hydraulics, Ltd.. 
English Electric Co., Ltd., “The. 
Export Packing Service, Ltd 


Fairey Aviation Co., Ltd., 

Feltham and Son, L td., Walter | ee 
Firth-Derihon Stampings, Ltd., The 
Firth and John Brown, Ltd., Thos 
Flight Refuelling, Ltd... 


Handley Page, Ltd 
Hordern Richmond (Sales) Ltd oss 
Hymatic Engineering Co., Ltd., The.... 


I.V. Pressure Controllers, Ltd 


Lewis, Ltd., 
Leytonstone "Jig ‘and Tool Co., Ltd. 


Liverpool and London and Globe Insurance 


Co., Ltd., The. . 

I ockhead Aircraft Cc ‘orporation 

Lucas (Gas Turbine Equipment), 
a eee 


Marston Excelsior, Ltd 
“Mechanical Handling” 

L. Aviation Co., Ltd... . 
Mollart Engineering Co., Ltd. 
Muir and ~ mg Lid ; 
Munro, Ltd., 


Newton Brothers (Derby), 
Normalair, Ltd 


Oldham and Sons, Ltd 


Palmer Tyre Ltd., The... 
Petbow, Ltd. : 

Peto and Radford . 

Precision Rubbers, Ltd 


Redifon, Ltd. 

Riley, Ltd., Robert 

R.M.R. Engineering . . 

Robinson and Co. (€ ullingham), L td., as 
Roe and Co., L 2 

Rollason, Ltd., 

Royal ese hy Co., Ltd.. 

Rumbold and Co., Ltd., wag 


Sangamo-Weston, Ltd 

Saunders-Roe, Ltd 

Shell-Mex and B.P., 

Short Brothers and Harland, Ltd. 
Smiths of Stockport, Ltd 

Societa Aeronautica Italiana 

St. Helens Cable and Rubber Co., Ltd 
Staines and Partners, Ltd., J. R 
Staravia 

Suchy Holdings, Ltd 


Teddington Controls, 
Tungum Co., Ltd., The 


Uhlhorn Brothers, Ltd 


Vickers-Armstrongs, Ltd................. 
Vinten, Ltd., 
Vokes, Ltd 


Western Manufacturing (Reading), Ltd 
Westland Aircraft, Ltd 

Wickman, Ltd 

Wiggin and Co., Ltd., He 
Williamson Manufacturing Co. Ltd 
Wolverhampton Aviation, Ltd. 


Zwicky, Ltd., 
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Super finish and accuracy 


No. 6. Dimensional accuracy and super finish of burner 
components ensure efficient fuel atomisation over a wide flow range. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES Lic A 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTO., BIRMINGHAM &@ BURNLEY 





a in mountainous country demands much of a helicopter, because take-off, hovering and 


landing at high-elevations are arduous conditions. During demonstrations before civil and 


military authorities in Switzerland, the Mk. 4 Sycamore performed lake and mountain rescue 


exercises, operated at maximum all-up weight from a mountain-side area at 5,400 ft. altitude, and 


went through a variety of role demonstrations involving ten landings, changes of loading 


and take-offs during which the rotors were not once stopped. 





